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INTRODUCTION 
Production of forage is one of South Dakota's greatest agri­
cul tural assets. The South Dakota Crop and Livestock Report i ng 
Service {1971) ind ic a ted that 2,456,000 acres of alfalfa were har­
vested for hay in South Dakota in 1971 with an average yield of 
1 .55 ton s/acr e . In the future, irrigat-ion will increase forage 
product ion and add a new dimension to South Dakota's agriculture. 
South Dakota ranked eighth among states in all cattle and calves 
on January 1, 1 972. Full stands of alfalfa are essential for the 
production of high y ields of quality forage for this growing l ive­
stock industry. Satisfactory establishment of a l fa l fa wit h a ccm­
p�nion c�cp has been inconsistent, especially in years of limited 
moistu r e . 
Pre pl ant her bicides show promise for establishing pure stands 
of alfalfa fox hay and s ilage. W ith this method, new seedlings do 
not have to compete for plant nutrients, moisture,. and light. Dense 
stands of alfalfa provide good weed control and high production in 
subsequent years. 
More ir.formation is needed to provide recommendations on alfalfa 
establishment methods, v ariet ies, and seeding rates for use under 
both dryland and irrigated conditions • 
• , ? .. .  · .•• - �.:'� �.··1 '··· ... . 
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REVI EW OF LITERATURE 
Methods of Establishment 
Alfalfa establishment with a companion crop of small grain is a 
common practice in S ou th Dakota. Recent research- in other states 
indicates that alfalfa stand establishment with the use of a preplant 
herbicide is effective in producing thi�k and vigorous stands of 
alfalfa the seeding year. 
Research on methods of establishing alfalfa in South Dakota and 
other areas of the Uni ted S tates has been a c tive for many years. 
Garver (1946) reported on research a t  the Redfield S t a ti on in S outh 
Dakota conducted during 1916-1927 on me thods of establishing alfalfa. 
Sa tisfac t ory stands were established in nine out of twelve years when 
planted alone, a�d in eight out of twelve years when seeded with a 
companion crop of oats, barley, or \a1heat sown at half the usual rate 
and harvested for grain. The average second-year hay yield of all 
plantings wlth companion crops was 89% of that where alfalfa was 
seeded alone. However, grain production compensated in large measure 
fer the use of the land in the seeding year. Garver (1946) recom­
mended that an early-maturing and lodge-resistant spring $�wn 
companion crop should be used for seeding with alfalfa. 
Flanagan and Washko (1950) in Pennsylvania stated that "it is 
stHl a common p:ractice in many parts of the country to make spring 
seedings of legumes with small grain companion crops. Whethe r this 
is harmful or beneficial to seedling establishment is controversial 
and obviously depends on m2ny factors." Legume establishment 
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.experiments were conducted using six varieties of oats and one variety 
of barley. The oat varieties had a large variation in stem numbers, 
height at maturity, and total straw at harvest. The oat varieties 
also varied greatly in leafine ss, ground cover, and amount of shadow 
cast on the soil. Correlation analysis indicated that a positive 
relationship existed between higher light readings and thicker al falfa 
and red clover stands. 
Research in Wisconsin on various seeding rates of oats with 
alfalfa and red clover were conducted by Smith et al. (1954). Four 
varieties of oats were sown at 0. 5, 1.0, 1.5, 2.0, 2 . 5, and 3.0 
bu/acre. Alfalfa and red clover were both seeded at 6 lb/acre. 
Oats was removed each year at maturity and all excess straw was 
removed from the plots. 
The four-year average results showed that stands of alfalfa were 
reduced as the seeding rate of oats increased. Even though there 
were significant differences, the legume stands on the heavier soils 
were not reduced greatly from a practical stand point, as the seeding 
rates of oats were increased. This may have been due in part to 
favorable spring moisture conditions, but also differences between 
oat seeding rates may hav� leveled off to some extent by the presence 
of_ weeds. The ingress of weeds was very noticeable on the heavier 
soils and .vas much greater in the plots sown at the lighter rates. 
Comp�tition for moisture appeared to be the major factor 
influencing the establishment of the legumes on the sandy soils 
where in general poor stands of legu_mes occurred under the heavy 
oat seeding rates. Oat varieties showed no significant differences 
on the establishment of legume stands. 
Klebesadel and Smith (1959) from Wisconsin reported that winter 
rye and wheat were stronger competitors for light and soil moisture 
than spring oats, wheat, and barley when establishing new alfalfa 
seedings. In addition, winter rye and wheat exerted competitive 
effects over a longer period of time. 
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Chemical analysis has shown that immature oats provides a high­
quali ty forage which is palatable and nutritious. Klebesadel and 
Smith { 1960) harvested oat companion crops at four stages of maturity: 
1) 12 to  16 inches in height which was simulated grazing, 2) boot 
stage for hay or silage, 3) late-milk to early-dough stage for hay 
or �ilage, and 4) at maturity for grain. 
Oats produced the l owest yields of dry matter under the simulated 
grazing treatment. Highest dry matter and protein yields were ob­
tained when harvesting for hay or silage at the late-milk t o  early­
dough stage. Oats harvested for grain produced the lowest protein 
yield. The three-year alfalfa stand count was lowest under the 
harvest for grain with 11.5 plants/ft2 compared with 1 3 .5 plan ts/ft2 
when the oats was harvested at the early-dough stage. Peters (1961) 
reported similar results in Connecticut when using oats as a c ompanion 
crop with seedling alfalfa. Research indicated that the first cutting 
of oats plus alfalfa as silage yielded the gTeatest amount of dry 
matter. Total protein yield s  between oats and no oat treatments 
showed only a slight difference. This wa s because of the low protein 
percentage in the oats. 
Lodging of grain is a maj or hazard when establishing alfalfa 
with a companion crop. Harvesting the oats prior to matur ity o r  
using a preplant herbi cide reduces the possibility o f  lodgi ng and 
removes the intensive competition for light and moi sture imposed by 
a vigorously growing companion crop. 
Peters (1964) at the Missouri Agricultural Experiment Station 
reported the use of herbi c ides to control weeds in establishing 
alfalfa stands. EPIC (Eptam) was applied preplant at 3 lb active/ 
acre and incorporated by disking into the surface two inches of soil 
immediately after application. Dalapon and 2,4-DB were applied when 
the alfalfa was 2 to 4 inches tall and broadleaf weeds 3 to 6 inches 
tall. Weedy grasses were i n  the 2-to 5-leaf stage when sprayed. 
EPTC con trolled most seedling weedy grasses, but not the broad­
leaf weeds. Post emergence treatments of 2,4-DB were better f or 
controlling broadleaf weeds than preplant treatments of EPIC; however, 
increased yields of weedy grasses in plots treated with 2,4-DB alone 
tended to counteract the effects of broadleaf controls on yi elds of 
alfalfa. 
Some damage and stunt ing was present early on alfalfa plan ts 
with EPIC treatments ; however, by July no stunting was evident. 
Peters (1964) indicated that s eeding year alfalfa yields under h igh 
fert il ity with good moi.sture and adequate weed control can provide 
· three cuttings yielding 3 t ons/year on a dry- matter basis. After the 
first harvest, the check and herbicide tr eatments prod uced nearly 
equal yields. 
Wake field  and Ska l and (1965) in  Rhode Island appl ied  EPTC at  
4 lb a c t ive/a cre· inc orpora ted wi th a r ake prior to  seeding alfa l fa .  
Dalapon a nd 2,4-DB each a t  2 l b  active/acre were appl i ed a t  the 2- to  
4-l e a f stage. Average weed c onten t of  the seeding year  a l falfa 
yiel d s  wer e: EPTC treatmen t, 1 . 4%; Dal apon + 2,4-DB, 1 0 . 2%; and 
c hec k ,  54.5%. 
Fink and Bucy {1 968) in Kentucky appl ied EPTC preplan t  a t  3 l b  
acti ve/a cre in c orpor a ted by dis k ing . Atlanti c  a l fal fa wa s s eeded a t  
15 lb/acre o f  pur e-l ive-seed (PLS). The yield  o f  weedy gra s s e s  wa s 
reduced by 90% on treated pl ots . The large st  amount o f  dry ma tter 
yield wa s from the check; however , 70% of  the total yi e l d  was weedy 
gras s�s • 
. Kus t  (1968) a t  Wiscon s in con cluded that there i s  little r eas on 
to establ i sh al falfa wi th chemicals when ma�imum f orage produ c t i on i s  
of utmost impor tan ce . The c ombina t i on s  o f  a c ompan i on c r op o f  oats  
harve s ted for f orage under s own with al fal fa  seemed to  o f fer the be s t  
pos s ibility o f  acc ompl i shing  both goal s .  However, for win terkill 
area s ,  chemical re-e s tabl i s hment i s  mo st des irabl e .  Thi s  would 
pr ovide s ome a l fal fa in  the seeding ye ar and a good s tand f or 
succeed ing years . 
Pardee (1971) reported that over 50% o f  the n ew seedings of  
alfalfa. in s ome New York c ounties  were made wi thou t a c ompan i on cr op .  
Costs were up because of u s ing a herbicide; however , a s suming  g o od 
fertility and r ea s onable  r a in fal l ,  two to three cu ttings o f  a l f alfa 
were possibl e the seeding year . He ·further stated tha t some 
experimen ts in New York indi cated a con s i derable advantage i n  
6 
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subsequent years because of increased stands and an increase of one 
ton of alfalfa per acre per year over seedings established with an 
oat companion crop. The main chemical recommendations made by Pardee 
were: 1) EPIC at 3 lb active/acre preplant incorporated, 2) 2,4-DB 
or DNBP or combinations thereof for control of broadleaf weeds if 
needed, and 3 )  Balan at 3 to  4 qts/acre_preplant incorporated. 
Moline and Robison (1971) in Nebraska established spring 
seedings of alfalfa in 1968 and 1969 using seven different methods. 
A conventional seedbed was prepared by plowing, disking twice, and 
smooth harrowing. The preplant herbicide treatments were incorporated 
into the soil during the second disking and post emergence herbicides 
were applied when weeds were approximately 5 cm tall. The companion 
croP. was seeded with alfalfa with a conventional drill and the entire 
area was packed using a corrugated roller after seeding. Treatments 
were: 1) EPIC at 1.7 kg active/ha and 3.4 kg acUve/ha, 2) B'enefin 
at 1.2 kg active/ha and 1.7 kg active/ha, 3 )  Dalapon at 1.1 kg 
active/ha + 2,4-DB at 2.2 kg active/ha, 4) oats seeded at 35.8 kg/ha, 
and 5) check. 
Significantly higher yields of alfalfa were obtained from pre­
plant treatments than from either post emergence treatments {2,4-DB + 
Dalapon ) or companion crop and check treatments. When the years were 
analyzed separately, differences due t o  establishment treatments 
were significant only during the seeding year, and when analyzed 
together the totals were significant. Except for the check plot, 
the relative ranking remained similar during the year following 
seeding. 
8 ·  
The following treatments were ranked in order of their production 
from high to low: 1) Benefin at 1.7 kg/ha, 2) Benefin at 1.2 kg/ha, 
3 )  EPTC at 3. 4 kg/ha, 4) EPTC at 1.7 kg/ha, 5) untreated check, 
6} post emergence treatment (Dalapon + 2,4-DB), and 7) oats as a 
companion crop. When individual cuttings were analyzed the year 
following seeding, there were no significant differences due to 
establishment methods. 
Schmid and Behrens (1972) compared herbicides and companion 
cr ops for alfalfa establishment in Minnesota. Four oat companion 
cr op treatments were compared with four herbi cide treatmen ts for weed 
control when alfalfa was grown alone. 
Herbicide treatments were: 1) EPTC applied at 3.4 kg/ha preplant 
an d··in corporated into the soil, 2) EPTC applied at 3.4 kg/ha preplant 
in c orpor ated plus 2,4-DB applied at 1.1 kg/ha when alfalfa was in 
the 3- to 4-leaf stage, 3 )  Trifluralin at 0.8 kg/ha preplant in cor­
porated , and 4) Benefin at 1.7 kg/ha preplant incorporated into the 
soil. Lodi and Tippicanoe oats were seeded at 72 kg/ha and harves ted 
for forage at the early-dough stage or for grain at maturity. Vernal 
alfalfa was seeded at 11.2 kg/ha. 
Combinations of EPTC and 2,4-DB gave the best weed control. 
No phytotoxic effects were caused by the herbicides, except slight 
wilting caused by 2,4-DB after application. Check plots with no 
herbicide treatment produced primarily weeds the first harvest. 
Second cuttings in all treatments during the establish�ent year 
contained few weeds. Plant counts in.September of the seeding year 
showed consistently better stands for the alfalfa established without 
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an oat compani cn crop. No d if ferences were noted in al fa l fa stands 
between tall Lodi oats and short Tippicanoe oats when harvested either 
for hay or grain. Al so the type of herbicide treatment had no 
apparent effect en the alfal fa stands. 
In the two establishment years, Lodi oats yielded an average of 
5.17 MT/ha compared with 4. 03 MT/ha for al fa! fa grown alone wi th 
EPIC + 2,4-DB. All yields were based on 12% moisture. Weed s were 
not se parated as percentages were low, 2 t o  8%, except in one trial 
where weeds totaled 16%. 
In figur ing cost xeturns using variou s establis hment methods, 
the n et return/ha from oats for grain and s traw were co nsiderabl y 
higher than oats for forag e or from alfal fa hay. Average grain 
yield for the four stations for two years was 2,205 kg/ha . Average 
straw yield for t he four stations for two years was 5.46 MT/ha at 12% 
moisture. 
Schmid and Behrens (1972) concl uded that under Minnesota con­
ditions where a farmer has no d i f ficu l ty establishing alfa l fa s tands 
with o ats as a companion cr op, the oats should be harvested for grain 
.and the straw used or marke ted to a chieve the greatest return. 
However, there is stil l little doubt that when alfalfa is grown alone 
with herbi cides used for weed control, better stands are obtained. 
For farmers having difficulty establishing alfalfa due to oat compe­
tition or delay in removing wind rows , establishment with herbi cides 
may be the answer. An oat compan i on crop may be necessary to avo id 
erosion in $Orne areas. For alfalfa pl anted alone with her bicides 
under Minnesota conditions, early spring seedings are necessary to 
obtain maximum production. 
Varieties 
The selection criteria for alfalfa varieties used in South 
Dakota include winter hardiness, drought tolerance, diseas e  re­
sistance, and yield potential. 
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Vernal alfalfa has a long history of use in South Dakota for 
hay in both pure stands and mixtures with grasses. Rumbaugh (1971) 
reported Vernal was included in the alfalfa variety testing trials 
since 1956 by the South Dakota Agricultural Experiment Station under 
both dryland and irrigation. During this period, Vernal outyie lded 
(Jk:0.05) all other varieties 238 times, equaled other varieties 85 
times, and was outyielded only 24 times at all test stations in 
South Dakota. 
According to Rumbaugh, Derscheid, and Krueger (1971), Vernal 
is an outstanding forage produce r. It has fine ste�s, leafy dark 
green foliage, and broad crowns. It makes moderately rapid recovery 
after cutting and goes into dormancy early in the fall. It is highly 
resistant to bacterial wilt and is tolerant to leaf spot and yellow 
leaf blotch. It is winterhardy and one of the best hay-type varietie s 
for South Dakota. 
Saranac is a Flamanda-type alfalfa that is moderately winter­
hardy. Murphy and Lowe (1966) reported Saranac alfalfa is also 
wilt-resistant. rt was developed by the Department of Plant Bre e din
g, 
New York Agricultural Experiment Staticn, Cornell University. Saranac 
was produced by back cr os sing for three g enerat i ons u sing plant s 
fr om the Flamanda-type vari eties Du Puits, Alfa, and Flamanda 
{commercial source) as recurrent parents and pl an ts from the exper­
imental U.S.D.A. synthe tic A225, as the wilt resistant nonrecurre nt 
parent .  Two generation s o f  intercros sing with s eiection f or wilt 
resis tance and wi nter survival followed the backcross i ng program. 
Paulling (1964) d escribed Saranac as a variety adapted t o  New 
-
York and adj a cent areas where alfalfa i s  inte n s ive l y  managed for 
highest product ion for two to three years . Saranac is s imilar to Du 
Puits with erect growth habit, dark green foliage, good seed l ing 
vigor, and early spring growth. 
Paulling (1966) reported Saranac accounted f or 25, 600 acres in 
the Northeastern s tate s .  Paulling (1969) reported that the acre age 
had i ncreased to over 353,000 acres in the Northeastern states . 
lL 
Paul ling al s o  stated that Saranac was gaining in acreage in the North 
Central states during t hi s  time . In 1966, only 500 acres were s eeded 
in Wi s consin and by 1969, 50,000 acres were p l anted in Wis c ons in. 
In add it i on Michigan had seeded 125,000 acre s and Ind iana 5,000 
acres of Saranac. 
The Minnes ota Agricultural Experiment Station (1971) re por ted 
that Sar anac was moderatel y winterhardy, had relatively fast rec overy 
after cutting, and 55% o f  the plants had bacterial wilt resista nce . 
Yield data for 1971 in Minnesota ind icated that Saranac outyielded 
(P<0.05) Vernal five times, equaled Vernal 36 times , and was out­
yield ed only three times by vernal at four southern loca t i ons . 
( 
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similar resu l t s  were repor ted for two northern l ocations in Minne s ota 
and one a t  Farg o� Nor th Dak ota . Saranac outyiel ded {P<0.05) Vernal  
three time s ,  e qual ed Vernal 17 times , and  was ou tyielded by Ve rna l 
one t ime over a two-year pe r i od .  
Rumbaugh (1971)  repor ted that Sar anac wa s inc luded  i n  the South 
Dakota al fa lfa var i e ty tr ial s four times  and equal ed the yie l d  o f  
Vernal each time. Yiel d  resu l ts for F l emi sh-type a l fa l fa s, su ch a s  
Sarana c ,  under opt imum moi s ture c ond i t i on s  with irr igati on a r e  n ot 
ava i l abl e in South Dak ota . 
Al fal fa  hybr i d s  are a recent reality. Barksdale  (1969) ind i cated 
that hybr i d  alfalfa was deve l oped by Dr. William H. Davis, an ex-
sugar bee t  breeder, a t  the L .  Teweles  Seed Company , Milwaukee, 
Wi scon sin .  He reported that the Company ind i cated hybrid a l fa l fa 
should  ou ty i e l d  c omparabl e stand ard var i eti�s by 10  to  15% and tha t 
the be s t  experimental  hybrids at Tewel e s  outyie lded Vernal  by 63%. 
Increased yield wa s n o t  t he only  advantage  of  a goo� hybr i d  a l falfa •. 
When compared with stand ard var ietie s ,  the hybrid had increased 
uni f ormi ty , be tter disease  and inse ct  r e s i s tan ce , a greater  per-
centage of le ave s and fine  stems, and more spec i f ic  adapta t i on to  
ge ograph i c a l  areas  and gr owing cond iti on s . At  pre s en t  no  d ata are  
ava ilable on alfa l fa hybrids gr own under S outh Dak ota c ond i t i on s .  
Seeding R2te s  
I n  an attempt t o  e l iminate weed c ompe ti t i on and e stabl i sh full 
stand s of alfa l fa ,  researchers have used different seed i ng rate s .  
Wakefield  and Skaland (1965) in Rhod e Island seeded Narragansett 
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alfalfa at 5, 10, and 20 lb/acre PLS. The number of seeds planted 
was approximately 25, 5 0, and 1 00 seeds/ft2 . . Weed contr ol treatments 
had no s igni f i cant e f fect on the number of  plants established at 
similar seeding rate s .  Dry matte r yields of alfal fa increased 
signif�cantly during the seeding year as seeding rate s in cre ase d. 
The size and weight o f  roots  and crowns were larger at lower seeding 
rates  and where we eds were c ontr olled  by chemicals. However, this d id 
not compensate for yield dur ing the second year . Pl ant numbers were 
a more reliable indicator of yield than root-crown we ights.  
Moline «nd Robison {1971) in Nebraska seeded Dawson alfalfa at 
rate s of 3, 7, 1 0, 17, and 24 kg/ha PLS. Similar to other reports 
the dry matter yie l d s  increa sed sign i f ic antl y  during the year o f  
seeding as seeding rate s in creased . The first cutting did not show 
any yield advantage at the higher se ed ing rates; however, i t  appeared 
that higher seed ing rate s  produced higher yields where weeds were 
not contro ll ed . Indications were that higher yields from higher 
seeding rates were s igni f ican t  and linear during initi al cuttings . 
The sixth cutting from the. 1968 seeding s showed the linear trend 
as s ign ificant, but negative suggesting that yields at the 24 kg/ha 
rate were declining as age of  stand increased. There was a signifi­
cant trend toward lower weed yields  at higher seeding ra tes in 1 968, 
but not in 1969. Weed regrowth occurred in the second cu ttings at 
the lower seeding rates. 
Two-year produc t ion totals showed tha t the 10  and 17 kg/ha 
seeding rates produced the highest yield s and that the 24 kg/ha rate 
may re sult in see ding year yield benefits, but may hamper the 
279495 
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long-term productivity of alfalfa. Graffis and Pardee (1968) at 
Illinois ( cited by Moline and Robison, 1971) reported a significant 
increase in yield in the first cutting for seed ing rates up to 54 
kg/ha. 
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Derscheid, Cline, and Sanderson (1970) in South Dakota recom­
mended that as a general rule a full stand of alfalfa can be obtained 
by seeding 20 pure-live-seeds/ft2 into a firm seedbed with proper 
forage seeding equipment. The recommendation for South Dakota was 
a minimum of 4.4 lb/acre PLS for full stands of alfalfa • 
1 5  . 
MATER IALS AND METHODS 
The exper ime n t  wa s d e s igned w i th four obj e ct ive s : 1 )  to c ompar e 
a c ompan i on crop wi th t he u s e  o f  a pre pl ant herbic ide  to e s tab l i sh 
al fal fa s tand s , 2) t o compare the d i f f e ren ce in a l fa l fa s tand 
e s tabl i s hme n t  when a c ompan i on cr op is  harve s ted f or for ag e w i t h  the 
r e sults when the c ompan i on crop i s  harve sted a s  grain ,  3 )  t o  me a su r e  
d i f fe r e n c e s in v ig or a n d  s tand e s tabl i s hme n t  c ompa r i n g  t hree a l f a l fa 
var ie t i e s  under dryl and and irr i g at ion , and 4 ) to e valuate s e e d i n g  
ra te s  to de termine t he mos t e c on omi c a l  s eeding r a te or rate s f or 
max imum produ c t i on . 
De s ign 
· S im i l ar s tud i es were c ondu c ted at t hre e l o ca t i on s  i n  South Dakota 
(F igure 1) : 1) Ga yl e Er i c k s on f a rm loca ted 1 m i l e  we st o f  Gayvi l l e ,  
2) Agr i cu l t u r a l  Eng i n e e r ing Farm l o c a ted  6 mi l e s s ou t hwe s t  o f  Brook ings , 
and 3 )  Pa s ture Re s ea r c h  Center a t  N orbe ck . 
S i te s were  s e l e c ted t o  pr ov id e  a range in  pr odu c t iv i ty , s o i l  
type , mo i s ture , and temper a tu r e  cond iti on s . Ex per i men t s  we r e  c on­
du c ted under d r y l and c ond i t i on s  a t  Gayvi l l e  and Norbe c k  a n d  u nd e r  
irr ig a t i on a t  Br o o k i ng s .  Al f a l fa prod uc t i on po tent i a l s , marketing  
po� s ibil i tie s , a n d  l i ve s t o c k pr odu c t i on pr ograms wer e  a l s c  c on s idered 
in the s i t e selcc t i cn pr oc e s s .  
Repr e s e n ta t ive s o i l  s ampl e s  we r e  t a ken at e a c h  l o ca t i c n f or 
r outin e  s o i l a n a l ys i s . S o i l  types and dra in age in f ormat i on we r e a s  
f ol l ows : Gayvi l l e , Lu t on s i l ty cl ay w i t h  mod e r a t e  d r a i n age ; 
\ Brook i ngs , F ord v i l l e  s a ndy l oam wi th g o od d r a inage ; and Norbeck , 
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Wil l iams s i l t  l oam with moderate drainage . Fertil izer wa s applied 
e ac h year according  to the soi l analys i s  recommendati on s . No 
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fert i l izer was recommended f or Gayvil l e  or Norbeck the s eed ing  year ; 
at Brookings 1 1 2 kg/ha of  K20 were appl ied before pl ant ing . Second 
year fert i l i zer  appl icat i ons  in April were : Gayville, 67. 3 kg/ha 
of P205 and Brookings , 224 kg/ha of K20 •  
A spl i t- spl i t  pl ot d e s ign was used wi th three repl i cat i on s .  
Four e s tabl ishment methods were  c ompared in  the f irst  s pl i t :  1 )  no 
herbi c id e  or companion crop , 2 )  a prepl ant herbi cide  ( EPTC , S-ethyl 
d ipropyl thiocarbamate ) ,  3 )  a c ompani on crop of oats harvested f or 
forage , and 4 )  a compani on crop of oat s harves ted f or gra in . Three 
al fal fa ( Med i c ago sat iva L. ) var ieties  were  evalua ted in the s e c ond 
split : T3X-8 Hybr id , Saranac ,  and Vernal . The third s plit  in c luded 
four seed ing rate s  o f  al fal fa : 4 . 5, 9 . 0 ,  13 . 5, and 17 . 9  kg/ha o f 
pure- l ive- seed ( PLS ) .  
A f irm s eedbed was prepared at each s i te . At Bro okings  and 
Norbe ck  s tubbleground was pl owed , tandem d i s ked , and harrowed .  At 
Gayvil l e ,  corn gr ound was tandem d i sked and harrowed . EPIC wa s 
�ppl ied at the rate of 3 . 4  kg act ive/ha at Gayvi l l e  and Norbec k , and 
2. 7 kg active/ha at Brookings. Herbicide  was appl ied u s ing a trac tor 
mounted sprayer equipped wi th a 3 m boom. The EPTC was applied a t  a 
pre ssure of 2. 82 kg/cm2 wi th 30 . 6  l iters of water/ha.  The herbi c ide 
was appl ied and incor porated immed iate l y  into the top 13 cm of  soi l  
by d i sk ing twi ce , wi th the se c ond d i sking at  right ang le s  to the 
f ir s t .  The c ompan ion crop of cert i f ied Kota oat s  (Avena sa tiva L. ) 
was seeded with a conven t i onal grain dril l at 35 . 9  kg/ha . 
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The a l fal fa was seeded in  1 5 . 2  cm dr i ll rows , 6 . 1 m l on g .  
Alfal fa  seed wa s i n o cul a ted wi th n i tr ogen - f i x ing bacter i a a t pl anting 
time . Ind ivi dual pl ots, 1 . 2 x 6 . 1 m ,  c onta i ned eight r ows . The 
experimenta l pl ot  dr i ll u sed wa s equipped wi th d oubl e d i sk s  and 2 cm 
d epth bands . A V- be l t fed s eed accurately  into a battery power ed 
r otary d ivider to  d i s tr ibu te seed uni f orml y into a l l  r ows . Immediately  
after seed ing , the pl ots  were packed with e i ther the pre s sure wheel s  
o f  an empty gra in dr i l l  or a c orrugated r ol l er .  I n  add i ti on 1 . 3  cm 
o f  water was appl i ed w i th s prinkler- type irr iga t i on at Br ook ing s .  
This  pr ovided a n  immed iate mo i s ture supply  f or the new seed i ng .  
Seed ing dates  i n  1 97 1  were : Norbeck , Apr i l  17 ; Br o oking s , Apr i l  22 ; 
and Gayvi l l e ,  Apr i l  24 . 
Pl ant Mea surements  
Al fa l f a pl ant c ount s  were taken the f ir s t wee k  o f  June, 1971 
at Gayvil l e  and Br ook ings . Pl ant c ounts  were not  made a t  Norbeck due 
to the s evere  infesta t i on o f  br oadleaf  weeds . Plant ·  c ounts  wer e  made 
when t he un i f o l iate l e a f  of al fal fa  wa s easy to  identi fy .  A 61 cm 
length in each o f  the · midd l e  f our r ows o f  each pl ot  wa s counted. 
A meta l  quadra t 5 . 2 m l ong made from 1 . 3  cm d i ame ter me ta l 
condu i t  wa s bu i l t  for the pr oj e ct to  a s sure ac curate iden t i f i c a t i on 
o f the sampl ing  area . Three frame s 30 . 5  cm wide and 61 cm l on g  were 
welded on e a ch s id e  of  the center pipe . Coun ts were taken s ta r t ing 
91 . 4 cm fr om the end of the pl ot . The quadra ts were designed s o  they 
coul d be placed in exac tly the same loca t i on f or subsequent  c ount s .  
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Sub s e quent f a l l and s pr ing c ou n t s  wer e mad e in one r a nd oml y 
sele cted 6 1  cm l en gth o f  r ow tha t had been previ ou s l y c oun ted i n  each 
pl ot .  The pl ants  were d u g  by  l oosen ing the so i l  wi th a s pade and 
pu l l in g  the pl ants .  Cr own s wer e  trimmed to a un i f orm l e n g th o f  
ab out 2 c 5 cm and c l e an ed by rubb ing the r oots  toge ther t o  remove l o ose 
f ore i gn ma ter i a l . The r o ots  and cr owns were counted and pl a ced i n  pa pe r 
s ac k s  and d r i e d  to  c on stant we i ght in a f orced-dra ft f ora ge d r i e r  a t  
50-55 c .  
Harvest i ng and Pr o ce s s ing 
. The c heck and her b i c i d e  pl ots  wer e  harvested 68 d ay s  a f te r  
seed ing a t  Gayvi l l e and 72 days a fter seed ing a t  Br ook ings ( Tabl e 1 ) . 
Harve s t s were n ot mad e  at  Norbeck  on the check treatme n t  the s e e d ing 
ye ar due to a severe br oad l ea f  weed in fe s tation .  The seed i ng year 
fir st- harve s t  c heck  and herbicid e  treatments we re cut at t h e  f i r s t­
f l ower stage , the oa t  f orage treatmen t  was harve sted at  the l a te -milk  
t o  e ar l � d ou g h s tage , and the o a t  gr a i n  treatment  was harve s ted when 
the oa ts were  ma ture . The check , herbi c id e , and oat f or age  treatment s  
were harve s ted three t i me s  the s e ed ing year . The oat g ra i n trea tmen t  
wa s harve s ted on c e  a f te r  the g r a i n  harve st a t  Gayvi l l e and Br o ok in g s . 
The s e c o nd ye ar , a l fa l f a  wa s harve s te d  at eit her the f i r st­
fl ower s tage or when basal gr owth wa s evident , bu t l e s s  than 3 cm 
in height.  F ou r  harve s t s  we re made a t  Gayvi l l e and Br ook i n g s  a n d  two 
harve s t s at  Norbe ck  on all treatmen ts .  
S ix cen ter r ows , 6 . 1 m l ong , f r om e a ch pl o t  were cut  a t  3-4 cm 
with a s i ckle  mower.  The herbage wa s we i g hed t o  the near e s t  0 . 1 l b .  
Tabl e 1 .  For a ge harves ting da te s a t  Gayvi l l e ,  Brook ings , and Norbe ck . 
: 
Seed ing Year Sec ond Ye a r  
Che ck and Oa t Oa t Che c k , Herb i c i d e , Oa t F orage 
Herbi c i de F orage Gr a in a nd Oa t Gra in 
Gayvil l e  
June 30 Ju l y 8 Jul y  1 9  June 2 
Aug 4 Au g 1 0 Sept 1 0 Jul y  5 
Sept 1 0 Sept 1 0 Aug 9 
Sept 8 
Br o ok ings 
Ju ly- - 2 July 1 1  Jul y  21 June 5 
Aug 7 Aug 1 0 Sept 12  Ju l y  7 
Sept 12  Se pt 12 Aug 4 
Se pt 6 
Norbeck 
Jul y  l 4t Ju ly 1 4  Ju l y  20 June 1 4  
Ju l y  28 
tche c k  wa s n ot harve s ted be c au s e  of exc e s s ive we ed i n fe s ta t i on .  
f\.) 
0 
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A represen ta tive sub s ample between 500 and 600 g wa s t a k e n  a nd we i g h e d  
on a gr am s ca l e  in t he f ie ld .  To obtain a ccura te me a su r eme n t s , a l l 
we ights were made i n s ide a ten t erecte d  at  the exper imen ta l  s ite . 
At e a ch harve st ,  the subsampl e s  from e�ch pl ot were pl aced in 
pa per sacks  and dr ied to constant weight in· a f or c ed- d r a f t  d r i e r  a t  
50- 55 c .  The s ampl e s  wer e  gr ound i n  a Wil l e y m i l l through a 1 mm 
screen and stored i n  sealed 2 oz g l a ss b o t t l e s  a t  r oom tempera ture 
for l a ter ana lys i s .  
La bora tory Ana lys i s 
. Sample s  fr om e a c h  pl ot f or a l l  har ve s t s at Gayvil l e and Bro ok ings 
in 1 971 and 1972 were ana l yzed for n i tr ogen . Nitr ogen was  d ete rmined 
on dry { 70 C) s ampl e s  by the Kj e ldahl me th od as outl ined by the 
As soc i a tion of Of f i c i a l Agr i cul tural  Chemi st s  ( 1 965 ) with s l ig ht 
mod i f i c a t i on s c The n i tr ogen percentage was ·mul tipl ied by the fa c t or 
6 . 25 t o  obt a i n  crude pr otein . Repl i cate s  were ana lyzed s e pa r a tel y ;  
no compos ite sampl e s  were made . Crude protein compos it ion d a ta are 
expres s ed on a dry-ma tter basis {70 C) . 
Botani cal C ompo s i t i on 
Percentages o f  s w a r d  c omp onents were  de termined on t h e  f i r s t­
harvest herbage t he seed ing year at Gayvil l e, Brookings, and N orbe ck .  
Separa t i on s  were al s o  made on the second-harvest c he c k  and f or a g e  
tre atmen t s the seed ing  year when nece s s ary . One repl i ca te wa s 
se para ted a t  Gayvil l e  and Br ook ings and a l l  replicate s at Norbeck. 
Separ a t i on s were made into  al fal fa , weed s , and oat for age. Subse quent 
harvests the seed ing and se c ond ye ar c on t a ined e s s en t i al l y  n o  weeds . 
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Nume r i c a l  An a lys i s  
Data we re an a lyzed wi th the sta tisti c a l  pr o c edures d escribed in 
Stee l and Torrie ( 1 960 ) .  Signif i cance b e twe en tre a tme n t  me a ns wa s 
tes ted by Dun c an ' s Mu lt i ple Range Test ( Duncan ,  1 955 ) wi th t he valu e s  
de ve l o ped by Harter ( 1 960 ) .  
C l i ma t o l ogi c a l  Da t a  
Mon thly prec i pi t a ti on da ta and air temperature s f or the ex pe r­
imental period a t  e ach loca tion a re presen ted in Tabl e s  2-7 . Weather 
in f orma t i on for the Yan k t on Airport l o cated appr oxima tely 9 mi l e s  
n or thwe s t  o f  Gayvi l le wa s  u sed because annua l r e adings wer e n o t  
availabl e f or the exper imental  s i te .  S ince  depa r ture s fr om n ormal 
on a l ong-r a nge b a sis were n o t availab l e  f or the Pa s ture Rese a r c h  
Cen ter a t Nor be c k , c ompar i s on s  were made with the  wea ther st a ti on 
at Fau l kt on . I nf o rma tion on moistur e and temperature c ond i t i on s 
were ava il abl e at the Agr i cul tural  Engineering far� ; however , l ong­
range departures f r om n orma l were used f or the Agr on omy Re se arc h 
Farm l oca ted a ppr ox ima tely 6 miles n or t he a st o f  the Agr i cu l tura l  
Engineer ing Farm.  
Supplemental wa ter was a pplied a t  Bro ok ings with a t ow- l ine 
sprinkler- type i rr i g a ti on system. Moi s ture resistance bl ocks were 
Pl a ced a t  s o i l  de p ths of 1 5  cm and 30 cm to  determine the amount  o f  
ava i l abl e moi s ture  i n  t he s oil . Th i s  t e c hn i que wa s d e scri bed by 
Tayl o r , Evans , and Kemper ( 1 961 ) .  A Bouy oucous Mo i sture Me ter  wa s 
us ed t o re ad the m o i stu re res i stan ce bl ocks. A total o f  27 . 3  cm o f  
water were �ppl i ed the se eding ye ar and 1 8 . 4 cm t he se c ond ye
ar .  
Tabl e 2.  Mon thl y t o t a l  pre c i pi ta t i on and depar ture from n orma l at t h e  Yankton Airpor t . t  
Mon th T.£ll  
Janu3ry 0 . 00 
February 1 . 81 
March 0 . 64 
Apr i l  1 . 54 
May 1 . 80 
Ju ne 6 . 55 
July  3 . 90 
Augu s t  0 . 27 
September 2 . 1 1  
· Oc t ober 2 . 34  
November 1 . 73 
Dec ember 0 . 61 
Year 23 . 30 
1 971 =t= 
Ya nk t on Ai rport 
1 972 
Yankton Airport  
_Dep�:rJt.J��-- --- _ __ __ Tota l Departure 
-0 . 42 
1 . 1 2 
- 0 . 57 
- 0 . 65 
- 1 . 70 
2 . 25 
1 . 43 
-2 . 94 
-0 . 09 
1 . 01 
0 . 82 
0 . 12 
0 . 38 
{ i n ches) 
0 . 07 
0 . 55 
0.72 
2 . 22 
1 1 . 69 
3 . 50 
8 . 86 
1 . 46 
2 . 21 
-0 . 35 
-0. 23 
-0. 49 
0 . 03 
8 . 1 9  
-0. 47 
6 . 39 
- 1 . 75 
0 . 01 
tDeparture s from normal ere based on the per i od 1931- 1 960 . 
Yankton Airport 42° 5 5 ' N l at ,  97° 23 ' W l on g , 1270 f t  e l eva ti on .  
*1970 total precipitation was 19 . 83 inche s ; depa�ture -3 . 09 inche s .  
, I\) 
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Tabl e 3 .  Mon thl y mean a i r  temperatures and departures  fr om n orma l a t  the Yank t on Air port . t  
Month Me an 
January 1 3 . 8  
Febru axy 2 1 . 7  
March 32. 4 
April 49 . 6  
May 56 . 3  
June 72. 2 
July 70 . 4  
Augus t  72 . 7  
Se p:tembel' 61. 7 
Oc tober 54 . 0  
November 35. 8  
De cember 20.0 
Ye ar 46 . 7 
1 971 
Yan k t on Airport 
DeEa r ture 
-4. 3 
0 . 4 
0 . 7  
2. 3 
-3. 2  
2. 6 
-5. 6 
-1 . 0  
-2.1 
2. 1 
0.9 
- 4 . l 
. 
- 1 . 0  
( F ) 
t Departures from n orma l are ba sed on the period 1931-1960. 
Yankton Airport 42° 55' N l a t ,  97 ° 23 ' W l ong , 1270 ft  el evat i on .  
Me an 
13. 5 
17 . 4  
34. 2 
45. 8 
60 .1  
68.8 
7 1 . 5  
72 . 1 
62.0 
1972 
Yankton Ai rport 
DeEar ture 
-4. 6  
-3.9 
2.5 
- 1 . 5  
0. 6 
-0.8 
-4 . 5  
-1. 6  
-1.8 
f\) 
� 
Tabl e  4 .  Mon thl y t o tal  pre c i pi ta t i on a nd depar tures fr om n orma l at  the Agr i cul tural Engineering 
Farm a n d  Agronomy Farm , both l oca ted at Br ook ings . t  
Agr i cu l tural 
Engineer ing Farm 
197l:f: 
Agr on omy 
Farm 
Agr i cul tural 
Engineering Farm 
1972 
Agr on omy 
F a r m  
.M2!!.1h Total  Tota l Departure Tota l Total Departure 
January 
February 
Mar c h 
Apr i l  
May 
June 
Ju ly 
Augu s t  
September 
Oc tober 
Novembe r 
December 
Ye ar 
0.09 
0. 60 
0 . 50 
L 57 
1 . 54 
3 . 91 
1.65 
3 . 68 
0 . 94 
4 .06 
2 . 27 
0. 30 
21 . 5 1  
0. 00 
0.40 
0.25 
1.56 
1 . 13 
5.16 
1 . 13 
3 .00 
0 . 88 
3 . 62 
2.08 
0.34 
1 9 . 55 
( inche s ) 
-0. 36 0. 19 0.19  
-0 . 07 0.14 0.06 
- 0 . 72 1.70 0. 94 
-0 . 21 1 . 92 1.84 
- 1 . 66 1 2 . 00 9 . 27 
1 . 21 3 . 73 2 .61 
-1 . 02 5 . 58 5 . 75 
0. 03 2 . 04 1.  75 
-1 . 15 1 . 59 2 .02 
2 . 40 
1 . 38 
-0. 14 
-0.31 
tDepartures fr om n orma l are f or the Agr on omy Farm only , ba sed on the peri od 1931-1960. Agr onomy Farm 44° 19 ' N l at ,  96° A6 ' W l ong , 1642 f t  e l eva t i on .  
Agri cul tural Engineering Farm 44° 14 ' N lat ,  96° 19 '  W l ong , 1 580 ft elevati on .  
+1970 total precipi tation for the Agri cul tural  Engineer ing Farm was 25 . 77 inc he s .  
-0.17 
-0 . 41 
-0.03 
0 . 07 
6. 48 
- 1 . 34 
3.60 
- 1.22 
-0.01 
I\) 
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Tabl e 5 .  Mon thly mean a i r  tempera tures  and departures fr om n orma l at the Agr i cu l tu ra l Eng ineer in g  
Farm and Agr on omy Farm , both l oca ted at  Br o ok ings . t  
1 97 1  
Agr i cu l tural  
Engin e e r in o  F a rm 
Mon th Me an 
Janu a ry b . 8  
Febru ary 1 4 . 3  
March  26 . 9 
Apr i l  46 . 2  
May 52 . 9  
June 67 . 0  
Ju ly 64 . 5  
Augus t 69 ., 7  
Se ptember 58. l 
October 49 . 7  
November 30 . 7  
De cember 15 . 0  
Ye ar 41 . 8  
Agr on omy 
Farm 
Me an Deear ture 
5 . 7  -7 . 9 
1 4 . 5  - 3 . 1 
27 .-6 - 1 . 6 
45 . 0  -0. 2 
52 . 9  -4 . 6  
68 . 6  1 . 5 
65 . 9  - 7 . 3  
6 8 . 6 !'-2. 6 
57 . 7  -3 . 6  
48 . 7  -0 . 8  
30 . • 4 - 1 . 2  
14 . l -5 . 5  
41 . 6  -3 . 1 
Agr i cu l tu r a l  
Engi n eer i ng Farm 
Me an 
( F ) 
6 . 0  
8 . 9  
27 . 3  
41 . 0  
58 . 3  
65 . 1  
67 . 7  
68 . 2  
56 . 0  
1 972 
Agr on omy 
F a rm 
Mean Deearture 
5 . 1 -8 . 5  
8 . 4 -9 . 2  
27 . 4  - 1 . 8  
39 . 5 -5 . 7  
57 . 5  -0 . 1 
64 . 7 -2 . 4 
67 . 2  -6 . 0  
67 . 7  -3 . 4 
56 . 4  -4 . 9  
tDeparture s fr om n ormal are f or the Agr on omy F arm on l y ,  ba sed on the per i od 1 931 - 1 960 . 
Agr on omy F arm 44° 1 9 ' N l a t ,  96 ° 46 ' W l on g , 1642 ft  elevat i on . 
Agr i cu l tural Eng in eer ing Farm 44° 14 ' N l a t ,  96 ° 19 ' W l ong , 1 580 ft  el eva t i on .  
" "' 
°' 
Tabl e 6 .  Mon thly to tal pre c i p i ta t i on and depar tures fr om n orma l a t  the Pa s tu re Re sear ch Cen ter , 
Norbeck , and Faul k t on . +  
Pa s tura Re searc h 
Cen ter 
1 97 H =  
Fau l k t on 
Pa s ture  Re searc h 
Cen ter 
1 972 
Faul k t on 
Mon th T ota l T o t a l  Depar ture _ To tal  Tot a l  Departure 
January 
F ebru ary 
Mar ch 
Apr i l  
May 
June 
Ju ly 
· Au g u s t 
September 
Oc t cber 
N ovembe r 
De cember 
Year 
0 . 1 3  
0 . 44 
0 . 01 
2 . 46 
2 . 45 
5 . 16  
1 . 93 
4 . 00 
1 . 20 
3 . 31 
1 . 4 1  
0 . 57 
23 . 07 
0 . 1 6  
0 . 53 
0 . 04 
2 . 51 
2 . 38 
3 . 61 
0 . 95 
4 . 21 
0 . 88 
3 . 65 
1 . 06 
0 . 44 
20 . 42 
-0 . 29 
0 . 06 
- 0 . 85 
0 . 65 
- 0 . 20 
0 . 06 
- 1 . 1 8 
2 . 15  
- 0 . 44 
2 . 56 
0 . 47 
. 0 . 09 
3 . 10 
( in che s ) 
0 . 23 
0 . 48 
0 . 97 
1 . 22 
6 .  71 
2 . 1 0  
4 . 36 
0 . 64 
0 . 06 
tDeparture s from n ormal are f or Faul k t on on l y ,  ba sed on the per i od 1 931 - 1 960 . 
Faulkton 45° 02 ' N l at ,  99° 08 '  W -l ong , 1 565 ft  el evati on . 
Pas ture Re searc h Cen ter 45° 1 2 ' N l a t ,  99° 1 3 '  W l ong , 1650 ft e l evati on .  
+1970 t otal pre c i p i ta t i on f or the Pas ture Research Cen ter was 1 4 . 27 inche s .  
0 . 45 - 0 . 02 
0 .. 27 -0 . 20 
0 . 82 - 0 . 07 
1 . 59 - 0 . 27 
9 . 31 6 . 7 3 
0 . 98 -2 . 57 
4 . 88 2 . 75 
1 . 58 - 0 . 48 
0 . 05 - 1 . 27 
"' 
� 
Tabl e 7 .  Mon thl y me an a i r  tempera tur e s  and d e pa r ture s fr om n orma l a t  the Pa s tu r e  Re s e ar c h  Cen ter , 
Norbeck , and Fa u l k t on. t 
1 971 1 972 
Pa s ture Re sear c h  Pa sture Re searc h 
Ce n ter F a u l k ton Cen ter Fau l k t on 
Mon t h  Me an Me an DeEa r ture Me an Me an DeEa r ture 
( F ) 
Janu a ry 3 . 1 6 . 6  -6 . 8  4 . 5  8 . 6 -4 . 8  
F e bru ary 12 . 4  1 6 . 2 - 0 . 9 7 . 7  1 1 . 3  -5 . 8  
Marc h  28 . 4  31 . 6  2 . 5  25 . 0  29 . 4  0 . 3  
Apr i l  45 . 7  48 . 2  2 . 9 4 1 . 3  44 . 0  - 1 . 3  
May 52 . 3  54 . 9  -2 . 4 56 . 9  59 . 6  2 . 3 
June 67 . 7  70 . 3  3 . 9  64 . 9  66 . 6  0 . 2  
Ju l y  66 . 9  69 . 6  -4 . 1 68. 5 69 . 6  -4. l 
· Augu st 7 1 . 1  7 2 . 8 1 . 0 67 . 9  7 1 . 8  0 . 0  
S e ptember 57 . 5  6 1 . 4  o . o  57 . 1  60. 4 - L O  
Oc t ober 46 . 3  50 . 1  0 . 8 
November 30 . 0  32 . 2  0 . 0  
De c embe r 1 0 . 2  1 3 . 4 -7 . 0  
Ye ar 4 1 . 0  43 . 9  - o . a 
tDe parture s fr om n orma l are f or Fau l k t on on ly , based on the per i od 1 931 - 1 960 . 
Fau l k ton 45° 02 ' N l at ,  99° 08 ' W . l ong , 1 565 ft e l eva t i on .  
Pa sture Re sear c h  Cen ter 45° 1 2 '  N l a t ,  99 ° 1 3 '  W l ong , 1 650 f t  e l eva t i on .  
I\) 
ro 
Wate r wa s a ppl ied the seed ing ye a r  a s  f o l l ows i Apr i l ,  1. 27 cm ; 
June , 5. 08 c m ;  Jul y ,  1 0 . 16 cm ; and Augu s t ,  1 0 . 8 cm . S e c ond ye ar 
wa ter a ppl i c a t i on s  were z Jul y ,  2 . 54 cm ; Augu s t ,  10. 8 cm ; S e pt e mbe r , 
2 . 54 cm ; and Oc t ober , 2 . 54 cm. 
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RESULTS 
Sea s onal  Dry Ma tter Pr od u c t i on 
Al f a l f a  e s tabl i s hed w i th oa ts harve s ted for forage y i e l ded  
s i gn i f i cantl y ( P<0 . 05 )  m o r e  weed- free dry . ma tter at  b oth Gayvi l l e 
and Br o ok ings  the seed ing year ( Table  8 ) . Th i s  wa s f o l l owed by 
al fal f a  e s tabl i s hed with  herbic ide , the chec k ,  and oat gra in  treat­
men t s . I n  add i t i on to  the herbage in t he oat gra in treatmen t ,  2 , 866 
kg/ha of oats  and 5 . 08 MT/ha of s traw were  harve s ted  a t  Gayvi l l e ; 
2 , 152 kg/ha o f  oat s  and 4 . 46 MT/ha o f  s traw were harve s ted a t  
Br ook ing s .  Gener a l l y  n o  s i gn i fi can t d i f fe rence s we re obta ined  among 
var ie t ie s t he seed ing  ye ar at Gayv i l l e .  Wi th i r r i ga t i on , T3X- 8 
Hybr id and S ar a n a c  were s i gn i f ican tly h ig her than Vernal in dry 
ma tter yie l d a t  Br o ok ing s . 
S imi lar  resu l t s  were  obta ined at  Norbe c k  w i th the oat  f or age 
treatment pr odu c ing  s i gn i f i c an t l y  m o r e  f orage than the herb i c i d e  
treatment ( Table  9 ) . The check treatmen t  wa s n ot harve s ted the 
seed ing year due to t he s evere in fe stat i on of broad l e a f weeds  whi ch 
were mowed f or c on tr ol . The oat g ra in tre a tmen t pr oduced 2 , 08 1  
kg/ha of oats  and  4 . 40 MT/ha of  s traw the  seedi ng year . No add i t i on a l  
harve s ts were made t he seed ing year a t  Norbec k .  No s i gn i f i c an t  
d i f fe r enc e s  i n  sea s on a l  dry matter product i on were rec orded among 
var i e t i e s wh i ch  wa s s imi l ar to re su l ts obta i ned a t Gayvi l l e  under 
dryl and c on d i t i ons .  
S ign i f i cant d i f f e r en c e s  we r e  n ot obs erved among e s tabl i s hmen t  
method s i n  se c ond year dry matter p�oduct i on a t  e i ther Gayv i l l e 
Tabl e a.  Total s eed ing year weed- free dry ma t ter pr oduc t i on at  Gayvi l le and Brookings averaged 
a cr o s s  se ed in g r a te s .  
Es tabl i s hmen t  Me thod 
Var iety Che c_k.� ___ Herb i c i de Oat F or a� 
( MT/ha ) 
Gayvi l le 
Hybr i d  5 . 40 bt 6 . 86 a 9 . 69 a 
Saran a c  . 6 . 30 a 6 . 42 a 8 . 89 b 
Ve l'nal 5 . 52 b 7 . 01 a 9 . 35 ab 
Me an 5 . 74 c* 6 . 76 B 9 . 31 A 
Brookings 
Hybr id 8 . 80 bt 10 . 05 a 1 1 .  78 a 
Seran ac 9 . 50 a 9 . 38 ab 1 2 . 14  a 
Ve rnal 7 . 70 c 9 . 07 b 10 . 89 b 
Mean 8 . 67 Cf 9 . 50 B l l . 60 A 
Oat Gra in *  Mean 
1 . 54 a 5 . 87 a 
1 . 31 a 5 . 73 a 
1 . 20 a 5 . 77 a 
1 . 35 D � . 79 
4 . 1 3  a 8 . 69 ·a 
4. 23 a 8 . 81 a 
3 . 74 a 7 . 85 b 
4 . 04 D 8. 45 
*In add i t i on at  Gayvi l l e  2 , 866 kg/ha of  oats and 5 . 08 MT/ha of straw were harve s ted ; at Br o ok ings 
2 , 152 kg/ha of  oc t s  and 4 . 46 MT/ha o f straw were harve s ted . 
tVa l u e s  f o l l owed by the same le tter within a col umn �nd l ocati on are not s ign i f i cantly d i f feren t 
at P <0 . 05 .  
*Values  f ol l owed by the same l e tter w i th i n  the l in e  are n o t s i gn i f i can t l y  d i fferent a t  p<0 . 05 .  
(...) 
...... 
Tabl e 9.  Tota l seed ing year weed- free dry ma tter producti on at  Norbeck averaged across  seed ing 
r a te s . 
E stabl i s hmen t Me thod 
Var ie ty Che c k *  Herb i c ide Oat Gr ain** Mean 
Norbeck 
Hybri d • • • 1 . 07 at 5 . 92 a • • •  3 . 50 a 
Saranac . . . 1 . 10 a 5 . 99 a . . . 3 . 54 a 
Verna l  . . .  0 . 94 a 5 . 86 a . . .  3 . 40 a 
Mean . . .  i . o4 a;: 5 . 92 A . . .  3 . 48 
*Th i s  treatment was not  harve sted due to  the severe in festati on of  br oad l ea f  weeds whi ch were 
mowed for c ontr ol . 
**In this treatment 2 , 081 kg/ha o f  oats and 4 . 40 MT/ha o f  straw were harve sted . 
tValue s f ol l owed by the same letter wit h in a c olumn and l ocati on are n ot sign i f i cantly d i f ferent 
a t  P <0 . 05 .  
*Value s f o l l owed by the s ame l e tter wi th i n  the l ine are n ot s ign i f ican tly d i fferen t at  P<0 . 05 .  
� w  
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· ( Table 10 ) or Norbeck ( Table  1 1 ) .  Second year al fal fa y i e l d s  we re 
s ign i f ican tly higher f or the oat gra in treatment  than for  the 
33 
herbic ide  and check  treatments at Broo k i ngs with irr iga t i on (Tabl e 10 ) . 
However ,  the se  differenc e s  are no t o f  pract ical impor tance . The oat 
f orage trea tmen t wa s n o t s ign i f icantly d i f ferent than the EPTC , 
chec k , and oat gra in tre a tme n ts . 
Hybrid  and Saranac were  s i gn i f i cantly higher in yie ld  than 
Vernal the sec ond year  u nder dryl and at  Gayvi l l e ; however ,  wi th  
irr iga t i on no  s ign i f i can t d i fferen ce s were f ound among vari e t i e s  
(Table  1 0 ) .  The main e f fect s  ind i cateq n o  s ign ificant  d i fferen ces 
among variet ie s  a t  No rbeck ; however , within the herbi cide  trea tment , 
the Hybrid pr od u c ed s i gn i f i cantly  more f orage than Verna l  ( Table 11 ) .  
Under dryl and , s ign i f i cantly  h igher dry matter yie ld s  were  
obta ined a s  seed ing rate s in creased up to l � . 5  kg  PLS/ha the seed ing 
year (Table 12 ) .  Wi th irriga t i on ,  s i gn i f icant increase s were  ob­
ta ined a t  each  seed ing rate increase  up  t o  1 7. 9 kg PLS/ha . Wi thin 
the check  tre a tmen t ,  s i gn i f i cant d i f ference s were obtain ed a t  each  
seed ing r ate increase under both  dryland and  irr igation .  No s ig­
ni f i cant d i f  fcrences  were  found among seed ing rate s  in t he oat gra in 
treatment ; h owever , these  were y ie l d s  fr om the one cut t ing of a l fal fa  
fol iowing the gra i n  harve s t  t he seed ir.g year . 
Se� ond year dry matter  y ie lds  increased s i gn i f i cantly  a s  
seed ing rate s increased u p  t o  9 . 0  kg PLS/ha a t  bo_th  Gayv i l l e  and 
Brook ings ( Table 1 3 ) .  Sign i f icant i n c r e a s e s  in dry matter pr odu c t i on 
were obta ined the second year at  Norbe c k  a s  seed ing rate s increa sed 
Table 1 0 .  Total second year dry matter production at  Gayvil le  and Brookings averaged across seeding 
rate s .  
Es tabl i shment Method 
Vari e ty Che c k  Herbi cide  Oa t  F orage Oat Gra in Mean 
( MT/ha ) 
Gayv i l l e  
Hybrid 1 6 . 09 at 15 . 56 a 15 . 62 a 1 5 . 78 a 1 5 . 76 a 
Saran ac . 1 5 . 55 b 1 5 . 52 a 1 5 . 54 a 1 5 . 95 a 1 5 . 64 a 
Verna l 1 5 . 08 c 1 4 . 82 b 1 5 . 04 b 1 4 . 74 b 1 4 . 92 b 
Mean 1 5 . 57 Af 1 5 . 30 A 1 5 . 40 A 1 5 . 49 A 1 5 . 44 
Br o ok ings 
Hybr id 1 1 . 97 bt 1 2 . 77 a 1 2 . 98 a 1 2 . 90 a 1 2 . 65 a 
Saranac  1 2 . 67 ab 12 . 57 a 1 2 . 72 a 1 3 . 30 a 1 2 . 82 a 
Verna l 1 2 . 7 4 a 1 2 . 1 5 a 1 2 . 61 a 1 2 . 82 a 1 2 . 58 a 
Mean 1 2 . 46 B:f 1 2 . 50 B 12 . 77 AB 1 3 . 01 A 1 2 . 68 
tV a l u e s  f ol l owed by the same letter w i thin a c olumn and l ocat i on are n ot s i gn i f i cantly d i f ferent 
at P<0 . 05 .  
:fValues  f o l l owed by the same letter within the l ine are n o t  s ign i f i cantly d i f ferent at  P<0 . 05 .  w 
� 
Tabl e l l . To ta l s e c ond yea r  dry ma tter pr odu c t i on a t  Norbe ck averaged a c r o s s  s ee d i n g  rates . 
Es tabl i shment Me thod 
Var i e ty __ _ Che ck __ _____ _ H�I'Qi�j.g�-�-_ __Q(l_i___F_p_r�ge 
Hybr i d  
Sar anac  
V e r n a l  
Mean 
--- --- ----- ---- - ( MT/ha ) 
Norbe c k 
7 . 17 at 7 . 89 a 7 .  71 a 
7 . 35 a 7 . 48 ab 8 . 1 2  a 
7 . 07 a 7 . 06 b 7 . 90 a 
7 . 20 A:f 7 . 47 A 7 . 91 A 
Oat Gra in 
7 . 1 3  a 
7 . 56 a 
7 . 06 a 
7 . 25 A 
Me an 
7 . 47 a 
7 . 63 a 
7 . 27 a 
7 . 46 
tVa l u e s  f ol l owed by the same le tter wi thin a c ol umn are not sign i f i cantly d i f ferent at  P<0 . 05. 
*Va l ue s  f ol l owed by the s ame le tter within the l ine  are n o t  s ign i f i cantly d i f fe ren t a t  P<0 . 05 .  
w 
(.J1 
Tabl e 1 2 .  Total s eed i n g  year weed- free dry ma t ter pr odu c t i on a t  Gayvil l e  and Br o ok in g s  average d 
a cr os s  var i e t i e s . 
E s tabl i shment Method 
Seed i ng Rate Che c k  Her b i c i de Oa t F o r aqe 
(kg PLS/ha ) ( MT/ha ) 
Oa t Grain  Mean 
Gayvil le  
4 . 5  4 . 55 dt 6 . 27 c 8 . 80 c 1 . 26 a 5 . 22 c 
9 . 0  5 . 41 c 6 . 63 b 9 . 23 b 1 . 41 a 5 . 67 b 
1 3 . �  6 . 23 b 6 . 99 a 9 . 73 a 1 . 33 a 6 . 07 a 
17 . 9  6 . 78 a 7. 15  a 9 . 49 ab 1 . 41 a 6 . 21 a 
Bro ok ings 
4 . 5  6 . 90 d t 8 . 35 c 10 . 28 c 3 . 84 a ; 7 . 34 d 
9 . 0  8 . 55 c 9 . 48 b 1 1 . 73 b 4 . 03 a 8 . 45 c 
1 3 . 5  9 . 40 b 9 . 96 a 12 . 03 ab 4 . 1 0  a 8 . 87 b 
17 . 9  9 . 81 a 1 0 . 2 1  a 12 . 37 a 4 . 17  a 9 . 1 4 a 
tValues f ol l owed by the same l etter within a column and l ocation are-·not s ign i f icantly d i f ferent 
at  P<0 . 05 .  
w 
°' 
Tabl e 1 3 .  Tota l s e c ond yea r  dry ma tter pr odu c t i on a t  Gayvi l l e  and Br ook ings averaged a c r o s s  
var i e t ie s . 
Establ i s hmen t  Me thod 
Seed i ng Ra te Check  Herbicide Oa t F or age Oa t Gr a i n  Mean 
( kg PLS/ha ) ( MT/ha ) 
Gayvi l l e 
4 . 5 15 . 1 1 bt 1 5 . 14  a 1 4 . 88 b 14 . 85 b 1 4 . 99 b 
9 . 0  15 . 84 a 1 5 . 20 a 1 5 . 59 a 15 . 72 a 15 . 59 a 
1 3 . 5  1 5 . 62 a 1 5 . 40 a 15 . 47 a 1 5 . 65 a 1 5 . 54 a 
17 . 9  15 . 72 a 1 5 . 46 a 1 5 . 66 a 1 5 . 73 a 1 5 . 64 a 
Brookings 
4 . 5  1 1 . 97 bt 1 2 . 41 a 1 2. 69 a 12 . 50 b 1 2 . 39 b 
9 . 0  12 . 84 a 12 . 41 a 1 2 . 97 a 1 3 . 1 1  a 12 . 83 a 
1 3 . 5  12 . 44 a 1 2 . 73 a · 12 . 82 a 1 3 . 1 8  a 1 2 . 79 a 
17 . 9  1 2 . 59 a 12 . 45 a 12 . 60 a 1 3 . 23 a 12 . 72 a 
tValues f ol l owed by the same letter w i t h i n  a column and l ocat i on are n ot sign i f icantly d i f ferent 
at P<0 . 05 .  
w 
-...J 
up t o  1 3 . 5 kg PLS/ha ( Tabl e 1 4 ) .  When al f a lfa wa s es ta b l ished 
with herb i c i d e , dry ma tter y ie lds were not a f fe c ted by s e e d i n g r a te 
a t  any l o c a t ion the se c ond year . 
Seas onal dry matter pr odu ct i on f or e a c h  var ie ty wit h  e a c h  
es tabl i s hme n t  meth od an d s e ed i ng r a te i s  presen ted for Gayv i l le i n  
Append ix Tabl e s  I - I I I , f or Brook in g s  i n  Append ix Table s  IV-VI , and 
for N orbe c k  i n  Appendix Tabl e s  V I I - IX . 
S e ason a l  Crud e Prote in Produ c t i on 
Crud e pro te in y ie l ds were s ig n ifican tly l ower with the oa t 
gra in treatment  at  both Gayvi l le and Br ookings  the seed ing ye ar 
(Tab l e  1 5 ) .  Total cr ude pr o te in in the oat gra in tre a tme n t  d id n ot 
in clude pr ote in c onta ined in the oat gra in .  No sign i f ican t d i f­
fere n c e s  were f ound a mon g the c he c k , E PTC , . and oat forage treatments 
at e i ther loc a ti on . S ig n i f ican t ly h ig her crude pr ote in produ c ti on 
was obta in ed w i t h  Sar a n a c  t han e ither the Hybrid or Ve rnal u nd e r  
irrig a t i on . N o  sign i f ican t d i f f e ren ces were n o ted amon g var i e t ie s  
und er dry land a t  Gayv i lle the s e e d ing ye ar. 
Crud e  pr o te in pr odu ct i on was s i gn i f i c antl y higher w i t h  the 
chec k tr e a tme nt than the herbic i d e  tre a tment a t  Gayvil l e  t he s e c ond 
year ;  howe ver , f or pra cti c a l purposes t here were no d i f feren c e s  in 
pr ote in pr od u c tion amon g e stabl i s hment me t hods ( Tab l e 16 ) .  At 
Br ook in gs , n o  s ign i f i cant d i f f e ren c es were noted among e s ta b lishmen t  
me thods. Sara n a c  produ c e d  s ign i f i cantly h i gher crude pr o t e i n  yie lds 
than e i ther t he Hybr i d  or vern a l  und er d ryland at Gayvil l e .  B o th 
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Table 1 4 .  Total s e c ond year dry ma tter pr odu c t i on a t  Norbe ck averaged a c r o s s  var ie t ie s .  
E s t ab l i s hment Me t h od 
S e ed i n g Rate Che c k  Herb i c ide Oa t F or aqe Oa t Grain Me an 
( kg PLS/ha ) (MT/ha ) 
Norbe c k  
4 . 5 6 . 55 ct 7 . 25 a 7 . 39 b 6 .. 66 c 6 . 96 c 
9 . 0  7 . 09 b 7 . 56 a 8 . 01 a 7 . 1 8 b 7 . 46 b 
1 3 . 5  7 . 56 a 7 . 65 a 8 . 09 a 7 . 46 ab 7 . 69 a 
17 . 9  7 . 59 a 7 . 44 a 8 . 1 4 a 7 .  71 a 7 . 72 a 
tValues f o l l owed by t he s ame l e tter wi thin a c ol umn are n o t  s i gn i f i cantly d i f feren t at  P <0 . 05 .  
w 
...0 
Table 1 5 .  Total seeding year crude protein production at  Gayvi l le and Brookings averaged across  
seeding rate s .  
E s tabl i s hmen t Met h od 
Var i e ty Che ck  ___ H�_rb i c ide O�t F or age 
- --------(MT/h<l ) 
Gavvi l l� 
Hybr id 1 . 32 at 1 . 28 ab 1 . 33 a 
Saran ac 1 . 34 a 1 . 24 b 1 . 30 a 
Vernal 1 . 34 a 1 . 35 a 1 . 24 a 
Me an 1 . 33 A; 1 . 29 A 1 . 29 A 
Br ookings 
Hybrid  1 . 72 bt 1 . 76 a 1 . 73 ab 
Saranac 1 . 87 a 1 . 77 a 1 . 76 a 
Vernal  1 . 82 a 1 . 74 a 1 . 64 b 
Me an 1 . 80 A:j: . 1 . 76 A 1 .  71  A 
Oa t Gr a i n Mean 
0 . 29 a 1 . 06 a 
0 . 28 a 1 . 04 a 
0 . 26 a 1 . 05 a 
0 . 28 B 1 . 05 
o .  71 a 1 . 48 b 
0 . 74 a 1 . 54 a 
0 . 66 a 1 . 47 b 
0 . 70 B 1 . 49 
tVa l ue s  f ol l owed by the same letter within a column and l ocati on are n ot s ign i f i cantly d i f ferent 
at P <D . 05 .  
*Value s f ol l owed by the s ame letter within the l i.ne are not  s ign i f icantly d i f ferent a t  P<0 . 05 .  
� 
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Table 16 .  Total s e c ond year crud e pr ote i n  produ c ti on a t  Gayvi l l e  and Br o ok ings averaged acr o s s  
seeding ra t e s .  
E s tabl i s hmen t Me thod 
Yariety Check Herbicide Oat Forao� Oat G,..ain Mean 
( MT/ha ) 
Gayvi l l e  
Hybr id 3 . 20 abt 3 . 12 b 3 . 1 1  b 3 . 15 b 3 . 1 4  b 
Saranac 3 . 23 a 3 . 21 a 3 . 26 a 3 . 31 a 3 . 25 a 
Vernal 3 . 15 b 3 . 10  b 3 . 15 b 3 . 07 b 3 . 1 2  b 
Me an 3 . 1 9  A=f 3 . 14 B 3 . 17 AB 3 . 1 8  AB 3 . 1 7 
Br o ok ings 
Hybr i d  2 . 59 b t  2 . 72 a 2 . 75 a 2 . 75 b 2 . 70 b 
Sar anac 2. 85 a 2 . 81 a 2 . 84 a 2.95 a 2 . 87 a 
Verna l  2. 82 a 2 . 77 a 2 . 85 a 2 . 86 ab 2. 83 a 
Me an 2. 75 A:f: 2. 77 A 2 . 81 A 2 . 86 A 2 . 80 
tVa l u e s  f ol l owed by the same l e tter w i t h i n  a c ol umn and l o c a t i on are n o t  s i gn i f i cantly d i f fe r e n t  
at P<0 . 05 .  
*Va l u e s  fo l l owed by the  s ame l e tter w i thin the l ine a r e  n o t s ign i f i c an tly d i f f eren t a t  P <0 . 05 .  
� 
� 
·Saranac  and Vernal  s ign i f i cantly outyi elded Hybrid in crude pr ote in 
at Br ook ings under irr igation .  
Seed ing year crude pr ote in pr oduc t i on increa sed s ign i f i c antly  
as seed ing r a te s increased  up  to  13 . 5  kg PLS/ha at  Gayvi l l e ( Table 
17 ) .  With irr iga t i on ,  crude prote in pr odu ction i n c r e a s e d  s ign i f­
icantly a s  seed ing rate s  increased u p  to  1 7 . 9 kg PLS/ha .  Sec ond 
42 
year crude prote i n  yiel d s  increased s ign i f icantly up t o  9 . 0 kg PLS/ha 
at both Gayvi l l e and Br ook ings ( Tabl e 1 8 ) .  
Sea s onal  crude pr ote in product i on f or each  var iety wi th each  
establ i s hment method and seed ing rate i s  shown for Gayvi l l e in  
Append ix Tabl e s  X-X I I  and for Br ook ings in Append ix Table s  X I I I-XV. 
Crude £!.p� C ompo s i t i on 
Crude pr ote in  perc entage s were s ign i f i cantly higher the f ir s t  
harve st  the seeding year wi th the herbi c ide  ·treatment  which  r e fle cted 
the sati s fac tory weed c ontrol by EPTC ( Tabl e s  19 and 20 ) .  Thi s  was 
fol l owed by the check  treatment whi ch c ontained a l arge amount of  
grassy and br oadl ea f  weeds .  The s igni f i cantly l ower prote in percent  
in the oat f orage treatmen t wa s due  to  the l ow protein c ontent of  
the oat herbage . 
The oat forage treatment pr oduced al fal fa sign i f i cantly higher 
in pr ote in content than the check , herbi c ide , and oat gra in treatments  
the se c ond and third harve sts the seeding year ( Tabl e s  19  and 20 ) .  
This re sul ted be cause the growing interva l  f or the second and third 
cr ops wa s shorter i n the oat forage treatment than the other t r e a tmen t s .  
No signi f icant  d i f ferences  were found wi thin harvests  in percent 
Tabl e 1 8 .  Total second year crude prote in production at  Gayvi
l l e  and Brookings averaged across  
varieties .  
Establ i shment Method 
Seed in Ra te Check Herb i c ide Oat Fora  e Oa t Gra i n  
Mean 
{ kg PLS ha ) ( MT  ha ) 
Gayvi l l e 
4 . 5  3 . 06 bt 3 . 08 b 3 . 04 b 3 . 02 b 
3 . 05 c 
9 . 0  3 . 24 a 3 . 10  ab 3 . 20 a 3 . 21 a 
3 . 1 9  b 
1 3 . 5 3 . 23 a 3 . 1 8 ab 3 . 1 9  a 3 . 23 a 3 . 21 a
b 
17 . 9  3 . 25 a 3 . 20 a 3 . 26 a 3 . 25 a 3 . 24 a 
Brookings 
4 . 5 2 . 63 ct 2 . 72 b 2. 76 b 2 . 71  b 2 . 70 b 
9 . 0  2 . 85 a 2 . 75 ab 2. 86 a 2 . 89 a 2. 84 a 
1 3 . 5 2 . 75 b 2. 83 a 2. 83 a 2. 91 a 2. 83 a 
17 . 9  2 . 79 ab 2. 7.7 a 2. 80 ab 2. 91 a 2 . 82 a 
tVa l u e s  f ol l owed by t he s ame l e t ter wit h in a col umn and l o ca t i on are n ot s i gn i f i cantly d i f ferent 
a t  P<0 . 05 .  
.b 
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Tabl e 1 9. Crude pr ote in pe .r c en tage s f or the seeding and s e c ond year  a t  Gayvi l l e  averaged a cross  
va r i e t i e s  and seed i n g  r a te s .  
S e e d i ng Year Se c ond Ye ar  
Establ i s hment F i r s t  Sec ond Th i rd F i r s t  Sec ond Th i rd F ou r t h  
Me t h od Harve st Harve s t  Harve st  Harve s t  Harve s t Harve s t Ha rve s t 
( % ) 
Check 1 2 . 1 bt 20 . 2  b 21 . 0  b 20 . 1  a 20 . 1  a 1 9 . 4  a 24. l a 
Herbi cide 17 . 9  a 1 9 . 4  b 21 . 0 b 20 . 2  a 20 . 0  a 1 9 . 4 a 24 . l a 
Oat F or a ge 10 . 1 c 22 . 5  a 22 . 9 a 20. 2  a 20 . 4  a 1 9 . 3  a 23 . 8  a 
Oat Gra i n  . . . .  . . . . 20 . 5  b 20 . 0  a 20 . 4  a 1 9 . 2  a 24. 0 a 
Mean 1 3 . 4  20 . 7  21 . 3  20 . 1  20 . 2  1 9 . 3 24 . 0 
tVa lue s f o l l owed by the s ame letter w i th i n  a coluwn are not sign i f i cantly d i f fe rent at  P<0 . 05 .  
� 
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Tabl e 20. Crude protein percentages f or the seed ing and s e c ond year at Br ook ings ave r aged a c r o s s  
varieties  and seeding rate s .  
Seed ing Ye ar Second Ye ar 
Es tabl i s hmen t  F i r s t  Sec ond Th i rd F ir st Sec ond Th i r d  F ou r t h  
Me t h od Harve s t  Ha rve s t  Harve s t Harves t H a r ve s t  Ha rves t Harves t 
( % ) 
Check 1 3 . 5  bt 20 . 0  b 1 8 . 6 c 20 . 7  a 21 . 5  a 23 . 0  a 24. 2 a 
Herb i c ide 17 . 3  a 19 . 3  c 1 9 . 3 b 20 . 6  a 21 . 8  a 23 . 2  a 24 . 2  a 
Oat F or age 8 . 4  c 21 . 9  a 20 . 9  a 20 . 4 a 21 . 8  a 23 . 2  a 24. 0 a 
Oat Gra i n  . . . .  . . . . 17 . 5  d 20 . 5  a 21 . 6  a 23 . 1  a 23 . 8  a 
Me an 1 3 . 1 20 . 4  1 9 . 1 20 . 5  21 . 7 23 . 1  24 . 0  
tValue s fol l owed by the same le tter w i t hin a colurr� are n ot s ign i f i cantly d ifferent�at P<0 . 05 .  
� 
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pr o te i n  t he s e c ond year among e s tabl i s hmen t  met h od s .  The pr ote i n  
percent incre a sed a t  e a c h  harve s t  the sec ond ye ar , ex cept t he t h i rd 
harve s t  at Gayv i l l e .  The l ower pr otein  percent in the t h i r d  harve s t  
wa s caused b y  a d e l ay i n  harve s t ing o f  abou t f i ve day s .  
At Gayvi l le ,  n o  s ign i f i c an t  d i f feren c e s  i n  crude pr ote i n  per­
cent were rec orded among var i e t i e s  the f i r s t harve s t  t he s e e d i n g  
47 
year (Tabl e 21 ) .  At Br ook ing s , Hybr id al fal fa wa s s i gn i f i cantly  
l ower than  Sar ana c in perc en t  crude pr ote i n  a t  the f ir s t  harve s t  the 
seed ing ye ar (Tabl e 22 ) .  At the second harve s t , Hybr i d  wa s s i gn i f­
i c antly l ower than Saranac and Ve rnal a t  both l ocat i on s .  S i gn i f i can t 
d i f feren c e s we re obta ined among a l l three var ie ti e s  a t  t he t h i r d  
harve s t  t h e  seed ing year . Ve rnal  wa s t he highe s t  becau s e  o f  the 
f iner s tems , f o l l owed by Saranac  and Hybr i d  wh i ch had more v i g or ou s  
rec overy gr owth .  
S ign i f i cant  d i f ference s i n  crude pr ote in  c ompo s i t i on wer e  
obtained among a l l varie t i e s  the second year at  eac h harve s t , exc e pt 
the se c ond (Tabl e s  21 and 22 ) .  Sar anac was the highe s t  at  t he f i r s t  
harve s t  f o l l owed b y  Ve rnal  and Hybr id . Vernal and Sar anac were 
s ign i f ic antly higher than Hybr id  a t  the s e c ond harve s t .  In  the t h i rd 
and f ourt h  harve s t s , vern al  wa s s i gn i f i cantly  h i gher in  per c en t  
pr ote in than Saran a c  o r  Hybr id  wh ich  wa s s imilar to  the third  harve s
t  
the seed ing ye ar . I t  is  intere s ting to  n ote that i n  t he seed ing 
year th ird har ve s t  and the four sec ond-year harvests the var i e
t i e s  
f ol l owed iden t i cal ly the s ame trend s i n  crude pr ote in c omp
os i t i on 
at both Gayvi l le and Brook i ng s .  
Table 21 . Crude pr ote in per c en tage s f or the s eed i ng and s e c ond yea r  a t  Gayvi l l e  averaged acr os s  
es tabl i s hmen t  me thod s  and seeding r a te s .  
Seed i ng Yea r  Sec ond Ye a :r  
F ir s t  Se c ond Th i rd F i r s t  Sec ond Th ird F our t h  
Var i e ty Harve s t  Ha rve r, t  H a r ve s t  Harve s t  Harve s t  H a r ve s t  Ha rve s t  
( % ) 
Hybr id 13 . 3  at 20 . 1  b 20. 5 c 19 . 6  c 1 9 . 6  b 1 8 . 7  c 23 . 2  c 
Saran ac 1 3 . 5  a 21 . 0 a 21 . 5  b 20 . 6  a 20 . 5  a 1 9 . 4  b 24. 1 b 
Vernal  1 3 . 2  a 20 . 9  a 22 . 0  a 20 . 2  b 20 . 6  a 1 9 . 9 a 24 . 7  a 
Mean 1 3 . 4 20 . 7  21 . 3 20 . 1 20 . 2  1 9 . 3 24 . 0  
tValue s f ol l owed by the same l etter w i thin a c olumn are n o t  s ign i f i c an tly d i f ferent at P<0 . 05 .  
A 
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Tabl e 22. Crude pr otein percentages  f or the seed ing and second year at  Br o o k i n g s  aver aged across 
e s tabl i shment me thods  and seeding rate s .  
Seed i ng Year Sec ond Ye ar 
F i r s t  S e c ond Third F i r s t S e c ond Third F ourth 
Var i e ty Harve s t  Ha �ve s t  Harve s t  Harve s t  Ha rve s t  Ha rve s t  Ha rve s t  
( % ) 
Hybr id 1 2 . 7 ht 1 9 . 3  c 1 8 . 3 c 20 . 2  c 20 . 8  b 22 . 2  c 23 . 0  c 
S ar an ac 13 . 5  a 20 . 5  b 1 9 . 2 b 20 . 9  a 21 . 9  a 23 . 4  b 24. 3 b 
Vernal 1 3 . l ab 21 . 3  a 1 9 . 6  a 20 . 6  b 22 . 2 a 23 . 8 a 24. 7  a 
Me an 1 3 . l 20 . 4  1 9 . l 20 . 5  21 . 7  23 . 1 24. 0  
tValue s f o l l owed by t he s ame l e tter w i t h in a c o l umn are not s ign i f i can tly d i f ferent a t P<0 . 05 .  
.ti. 
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Wi t h in harve s t s , gen eral l y  n o  s i gn i f icant  d i f feren c e s  i n  crude 
pr ote in pe r c en t  we re found the see d ing year amon g s e ed i n g  r a te s 
(Tabl e s  23 and 24). S i gn i f i can t l y  h ig h e r  c rud e pr o te i n perc en t 
was re c orded wi th t he hi gher seed i n g  r a te �  at  the f i r s t  cutting the 
second ye ar . Few s i gn i f i c ant d i f feren c e s  were obta ined in the l a s t  
three harve s ts a t  both l oca t i on s . 
Botan i c a l C ompo s i t i on 
The chec k tre a tmen t c ontained the h i ghe s t  perc entage o f  weed s 
the f ir s t  harve s t  the seed ing ye ar a t both Gayvil l e  and Br o o k i n g s  
(Tabl es  25  and 26 ) .  The herbic ide treatment was e s senti al l y  weed 
free . Oat s  ha rve s ted f or f orage and gra in pr ovided e f fe c t ive weed  
contr ol . A l ower percen tage o f  weed s wa s n oted with Saran a c i n  t he 
check  treatmen t due t o  the grea ter seed l in g vig or o f  th is var i e ty .  
Bot . gra s s y  and br oad l eaf  weed s were nearly con tr ol l ed a f ter t he 
fir s t  cut t in g .  
The ma in weed s pe c i es pre sent were : yel l ow f oxta i l  ( Se ta r i a 
50 
lu te s cen s ) , l ambsquar ter (Chen opod ium a ibum ) , swamp smar twe ed 
( Polygonum cocc ineum ) , redr o o t  p i gwe ed ( Amaran thu s  r e tr o f l e x u s ) ,  
shepherd ' s pur se  (Caps e l l a bur s a-pa s tor i s ) , and wi ld  mu s tard ( Br a s s i ca 
kaber ) . S imi l a r weed s pe c i e s were pre sen t at both Gayvi l l e and 
Br o ok ing s ,  exce pt swamp smartweed wa s not  presen t  at Bro ok ings . 
·At Nor be c k , t he check treatmen t wa s n ot harve s ted due t o  t he 
severe in fe s ta t i on o f  br oad l e a f  weed s whi ch were mowed f or c ontrol 
(Table  27 ) .  Koc h i a ( K o c h i a  s c opa r i a ) wa s the ma i n  br oad l e a f  weed 
at th i s l oc at i on .  I n  add i ti on , f i e ld  b i ndweed ( C onv o l vu l
u s 
Tabl e 23. Crude pr ote in pe rcen tage s  for the seed ing and second year at  Gayvi l l e  averaged acr os s  
es tabl i shmen t  me thod s  and var i e t ie s .  
· S e e d i n9 Ye a r  S e c ond Ye a r  
F ir s t  Sec on d  Th i rd Fir s t  Sec ond T h i r d  F ou r th 
Seed i ng R ei te Ha r ve s t  Ha r ve s t  Ha r ve s t  Ha r ve s t  Harve s t  Ha r ve s t  Ha r ve s t  
( kg PLS/ha ) ( % ) 
4 . 5  1 3 . 0 at 20 . 8  a 21 . 2  a 19 . 8 c 20 . l  a 1 9 . 2  a 24. 0 a 
9 . 0  1 3 . 4 a 20 . 6  a 21 . 3  a 20 . 0  b e  20 . 1  a 1 9 . 3  a 
24 . 0  a 
1 3 . 5  13 . 5  a 20 . 6  a 21 . 4 a 20. 3  ab 20 . 3  a 1 9 . 4  a 24 .
0 a 
17 . 9  1 3 . 5 a 20 . 6  a 21 . 4 a 20 . 5  a 20 . 4  a 1 9 . 4  a 24 . 0  a 
· Mean 13 . 4  20 . 7  21 . 3  20 . 1 20 . 2  19 . 3 24. 0  
tValues f ol l owed by the same letter wi thin a column are not  s ign i f i cantly d irteren t� at P<0 . 05 .  
U' 
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Tabl e 24 . Crude pr o te i n  pe r c en ta ge s f or the seed ing and s e c ond year at  Br ookings  averaged acro
ss  
es tabl ishment  me thods  and var ie t i e s . 
§.e e d i ng Ye ar S e c ond Year 
F ir s t  Se c ond Th i r d  F i r s t  Second Th ird F ou r t h  
s �ed in R a te Harve s t  Ha r ve s t  Ha rve s t  Ha rve s t  Harve s t  Ha rve s t  Ha rves t  
( kg PLS ha ) ( % ) 
4 . 5  1 2 . 8 bt 20 . 5  a 1 8 . 9  a 20 . 2  b 2 1 . 4  b 23 . 0  a 23 . 9  a 
9 . 0  1 3 . 2  a 20 . 3  a 1 9 . 1  a 20 . 6  a 21 . 8 a 23 . l  a 24 . l a 
1 3 . 5  1 3 . l ab 20 . 5  a 1 9 . 0 a 20 . 7 a 21 . 6  ab 23 . 2 a 24. l a 
17 . 9  1 3 . 3  a 20 . 2  a 1 9 . 2 a 20 . 7  a 21 .  7 ab 23 . 2  a 24 . 0 a 
Me an 1 3 . 1 20 . 4 1 9 . 1 20 . 5  21 . 7 23 . 1  24 . 0 
tVa lue s f o l l owed by the same l e tter within a c olumn are not  s ign i f i cantly d i f feren t a t  P<0 . 05 .  
(J1 
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Tabl e 25 . Seed ing year wee d  per cen tage s a t  Gayvi l l e  averaged a cr o s s  seed i n g  ra te s .  
F i r s t Harve s t  Sec ond Ha r ve s t  
E s tabl i s hmen t  
Me th od Hyb r i d  S a r a n a c  Vern a l  Mea n  Hybr id S a r an a c  Ve rna l 
( % ) 
Che c k  62 44 59 55 7 3 4 
Her b i cide 0 0 0 0 0 0 0 
Oat F or age 9 16  9 1 1  5 5 9 
Oat Gr a in 12 10 1 2  1 1  0 0 0 
Me an 28 23 27 26 4 2 4 
Mean 
5 
0 
6 
0 
4 
U' 
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Tabl e 26 . Seed in g yea r  weed percen tage s a t  Br o ok in g s  avera ged a cr o s s  seed i n g  r a te s .  
First  Harve s t  Sec ond Harve st 
Es tabl ishment 
Me thod Hybr id  Saranac  Vernal  Me an Hybr id  Saranac  Vernal  
( % ) 
Che c k  42 26 64 44 1 0 . 5  3 
Herbi cide  0 0 0 0 0 o . o 0 
Oa t F or age 5 5 5 5 0 o . o 0 
Oat Grain 5 6 8 6 0 o . o  0 
Mean 17 12  26 1 8  Ll .£1  � l  
Mean 
1 . 5  
o . o 
o . o 
o . o 
� l  
()1 
.,t). 
Tabl e 27. Seed ing year we ed per c en tage s a t  Norbe ck averaged a c r o s s  s e ed i n g  r a t e s . 
F i r s t  Ha rve s t  
E s tabl i s hme n t  
Me t h od Hybr id S a r an a c  Vern a l  
( % ) 
Chee kt . . . . . . 
He rb i c id e  74 77 81 
Oat F or age 18  14 16 
Oat Gr ain 1 1  14  15  
Me an 34 35 37 
Me an 
• •  
77 
16 
13  
35 
tTh i s  trea tme n t  was n ot harve s ted due to the severe in f e s tat i on of br oad l e a f ' we ed s wh ich  we r e  
mowed f or c on t r o l . 
Ut 
Ut 
56 
arvens i s ) ,  d owny br ome ( Br omu s tectorum ) ,  and t he same gr a s sy and 
br oad l e a f  weed s pe ci e s  pre s en t  a t Br ook ings were n oted a t  Norbe c k .  
EPTC c ontr ol l e d  the gra s sy weed s ,  bu t n o t  k ochia  and f ie l d  b indweed . 
Oats harve sted for forage and grain pr ovided e f fec t ive we ed . c on tr ol . 
Onl y  one harve st wa s made the seed ing year a t  Norbe ck due  t o  d r oughty 
cond i t i on s  in l ate summer . 
The perce ntage o f  weed s  d e creased appr ox imate l y  12% a t  e a c h  
seed ing r ate incr e ase  i n  t h e  check the f irst  harve s t  ( Tabl e 28 ) .  
Higher seed ing rates  o f  al fal fa  pr ovided e ffect ive c ompe t i t i on t o  
weed gr owth . Simi l ar re sul ts  were obta ined at Bro okings ( Tabl e 29 ) .  
Pl ant  Mea surements 
No s ign i f i can t d i f ferences  were found in a l fa l fa pl an t popul a­
ti ons  among e s t abl i s hme n t  method s  at  Gayvi l l e  in June , 1 97 1  ( Tabl e 
30 ) .  In Oc t ober , the oat  gra in tre.a tment was s ign i f i cant ly l ower  in 
pl ant number than the check treatment .  The stress  of the oats f or 
a l on ger per i od o f  time may have caused the weaker pl ant s to d i e .  
The Oc t ober , 1 971  c ount ind i cated 36 pl an t s/m2 l e s s  than the June 
coun t .  No s ign i f i can t d i f ferences in pl ant den s i ty were obta i n ed 
·
among e stabl i s hment  me thod s  in Apr i l , 1 97 2 ;  however , the t ot a l  l oss  
was  60 pl ants/m2 fr om the ini t ial c ount.  
Root and cr own we ights  f or the oat f orage trea tment we r e  
s ign i f i cantly l ower than the he rbicide  treatment { Tabl e 30 ) .  Thi s  
was  pr obabl y  c aused by the shor ter interval between the l a s t  two 
harve sts the seed ing year f or the oat  for age me thod . 
Tabl e 28. Seed ing year we ed percentages a t  Gayvi l l e  averaged a cr o s s  var i e t ie s .  
F i r st Harve s t  Sec ond Harve s t  
Seed i ng Ra te Che c k  Oat F orage Mean Check Oat Foraoe 
( kg PLS/ha ) ( % ) 
4 . 5  73 1 4 44 15 7 
9 . 0 61 12  37 2 9 
1 3 . 5  50 9 30 1 5 
17 . 9  38 1 1  25 2 4 
Me an 55 1 1  34 5 6 
Me an 
1 1  
6 
3 
3 
6 
(J1 
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Tabl e 29 . Seeding year we ed per c en tage s at Br o ok ings ave r a ged a c r o s s  var i e t ie s .  
. F i r s t  Harve s t  Sec ond Harve s t  -
Seed ing Ra te Che c k Oat F or age Mean Check Oa t F oraQe 
( kg PLS/ha ) { % ) 
4 . 5  64 8 36 4 . 0  0 
9 . 0  46 6 26 1 . 0 0 
1 3 . 5  39 4 22 0 . 5  0 
17 . 9  33 3 18 0 . 2  0 
Mean 44 5 26 1 . 5  0 
Mean 
2 . 0  
0 . 5 
0. 3 
0 . 1 
0 . 7  
(.1' 
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Tab l e  30. Al fa l fa pl an t me a surements a t  Gayvi l l e averaged acr os s var i e t i e s  and s e ed ing r a te s .  
Pl ant Po12u l ati on R oot and Cr own We ight 
E s t abl i s hment June Oc tober Apr i l  Oc tober Apr i l  
Me thod 1 971  1 971  1 972 1 97 1  1272 
( Plants/m2 ) ( g/plant ) 
Che ck 3 1 5  at 347 a 293 a 1 .  37 ab 0 . 97 ab 
•' 
Herb i c i d e  326 a 315  ab 304 a 1 . 46 a 1 . 22 a 
Oat F or age 359 a 304 ab 272 a 0 . 97 b 0. 85 b 
Oat Gr a in 370 a 261 b 261 a 1 . 20 ab 0 . 94 ab 
Mean 343 307 283 1 . 25 1 . 00 
tValues f ol l owed by the s e.me l etter with in a c olumn are n ot s i gn i f ican t l y  d i f fe ren t at  P<0 . 05 .  
(Jt 
'° 
No s ign i f i cant d i f ferences in pl ant popul at ion were rec orded 
among e stabl i shment me thod s dur ing the two counts in 1 97 1  a t  
Br ooking s ( Table  31 ) .  The number of  plants e s tabl i shed with the 
check  treatment  wa s  s ign i fi cantly l ower than the oat gra in treatment 
in May , 1 97 2 .  A decrease o f  33 pl ants/m2 was n oted between June and 
Oc tobe r , 1 971 . Tota l pl ant l os s  s in ce the i n i t ial count was 96 
pl ants/m2 . Under irr igation moxe pl ants  were  e stabl i shed than und er 
dry l and . 
R oot and cr own we ights  f or the oat grain treatment wer e  s i gn i f­
i can tly l ower than the other e stabl i shment methods  ( Tabl e 31 ) .  Thi s  
was  s imilar t o  the re sul ts at  Gayvil le .  Root and crown we i g hts  of  
a l fa l fa  e stabl i shed under both  oat  c ompan ion tre a tmen t s  were  s ign i f­
icantly  l ower than the check  and herbi c ide treatments , i nd i ca t ing  
the  added c ompe ti t i on o f  the  oats . 
S ign i f i can t increa ses  in  pl ants/m2 were obtained at  each 
increase in seeding r a te ( Tabl e s  32 and 33 ) .  Thi s  was n o ted a t  e a c h  
c ounting  d ate .  The greate s t  decrease  in  pl ant popul at i on occurred 
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at the highe� t  seed ing rate under irrigati on at Br ook ings  wher e  pl ant 
dens i ty was greate st .  
R oot and crown we ights decreased s ign i f i cantl y a s the seed ing 
ra te s  increased up to 1 3. 5 kg PLS/ha ,  ind i ca ting more c ompet i t i on 
between  plants at  the higher seed ing rates . Root and cr own we i ghts 
we re l ower under i rr igation due to the increased nurilber o f  pl ants/m2 • 
Table  31 . Al fal fa pl ant measurements at  Br o ok ings 
Pl ant POQU 1 a ti  on 
Establ i s hment June Oc t ober 
Me thod 1 971  1 97 1 
( Pl an ts/m2 ) 
Check  424 at 380 a 
Herb i cide 424 a 380 a 
Oat F orage 402 a 391 a 
Oat Gr a in 424 a 391 a 
Me an 419 386 
averaged a cr oss  var ieties  and seeding ra te s .  
R o ot and Cr own We ight 
May Oc t ober May 
1972 1971 1972 
( g/pl an t ) 
293 b 1 . 00 8 1 . 02 a 
326 ab l . iO a 1 . 02 a 
31 5  ab 0 . 76 b 0 . 77 c 
359 a 1 . 03 a 0 . 89 b 
323 0 . 97 0 . 93 
tVa lue s fol l owed by the same le tter within a column are not  sign i fi cantly d i f ferent at the 
P<0 . 05 .  
0\ 
..... 
Table 32. .Al fal fa pl an t me a surements a t  Gayvil le averaged across  establ i shment me t h od s  and 
var ie t ie s . 
· 
Ju ne 
Seed ing Ra te 1 971  
( kg PLS/ha ) 
4 . 5  152 dt 
9 . 0  283 c 
1 3 . �  413  b 
17 . 9  522 . a 
. Mean 343 
Pl ant PoEulati on 
Oc t ober 
1 971  
( Plants/m2 ) 
1 30 d 
26 1 c 
37 0  b 
467 a 
307 
R oot and Cr own We ight 
Apri l Oc t ober Apr i l  
1 972 1271  1272 
( g/pl ant ) 
120 d 2. 25 a 1 . 67 a 
250 c 1 . 25 b 0 . 99 b 
348 b 0. 83 c 0 . 72 c 
41 3 a 0 . 68 c 0 . 60 c 
283 1 . 25 1 . 00 
tValues fol l owed by the same letter within a c olumn are n ot s ign ifi cantly  d i f ferent at P<0 . 05 .  
0\ 
I\) 
Table 33 . Al fal fa plan t  measurements  at Br ook ings averaged across  e stabl i shment method s and 
var ie tie s .  
Pl an t PoEul a t i on R oot  and Cr own We ight 
June Oc tober May Oc t obe r May 
Seeding Ra te 1 97 1 1 97 1  1 972 1 Q71 1272 
(kg PLSfha ) ( Pl an t s/m2 ) ( g/pl ant ) 
4 . 5 174 d t  1 7 4  d 1 5 2  d 1 . 63 a 1 . 58 a 
9 . 0  337 c 31 5 c 283 c 1 . 05 b 0 . 89 b 
1 3 . 5  489 b 457 b 39 1 b 0 . 68 c 0 . 64 c 
17 . 9  674 a 598 a 467 a 0 . 53 d 0 . 5 9 c 
Mean 4 1 9  386 323 0 . 97 0 . 93 
tValue s f ol l owed by the same letter w ithin a column are n ot sign i f i can tly d i fferen t at  P�0 . 05 .  
(1\ 
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DISCUSSION 
Me thod s El. E s ta b l i s hmen t 
Al fal fa e s tabl i s hed wi th a c ompan i on cr op o f  oats  harve s ted  f or 
f orage  y ie l ded the most weed- free dry ma t ter the se ed ing year a t 
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al l 1 o ca t i ons . Ku s t  ( 1 968 ) c on c luded th-at  a c ompan i on cr op harve s ted 
for f orage  und e r s own w i th al fal fa seemed t o  o f fer the bes t  pos­
s ibi l i ty of e stabl i sh ing a s tand o f  al fal fa and pr oduc ing  max imum 
yie l d s  the seed ing year . However , Schmid and Behren s ( 1 972 ) r epor ted 
that the net re turn/ha fr om oats  for  gra i n  and straw were c on s iderably 
higher than from oats f or f orage or al fal fa hay. 
When dete rm in in g  or re c ommend ing the me thod o f  a l fa l f a  e s tabl i sh­
ment , c on s id e r a t i on mu s t  be given to the ind ividual f a rm or ranch  
s i tua ti on . A pr o f i table u se  must  ex i s t  in the l ive s t ock en ter pr i se , 
or a marke t mus t  be ava i l abl e f or the s tr aw ,  oat gra in , or oat f orage 
if an oat c ompan i on cr op is u sed . Al s o ,  an oat compan i on cr op may 
be ne cessary to avo id s o il e r os i on in s ome area s .  
I f  the pr oducer i s  pr imar i l y  i n teres ted in c ontr ac ting a l fal fa 
t o  a d ehydrat ing plant or in  sel l ing a l fal fa  hay , a prepl an t herb i c ide  
can be used t o  obta in pu r e  a l fal fa the seed ing year . F e r  farmers  
having d i f f i cul ty e s tabl i s h i n g  al fa l fa due t o  oat c ompe t i t i on ,  de l ay 
in removing windr ows , or d r oughty c ond i t i on s , e s tabl i s hment  wi th 
herbi c id e s  may be the an swer .  
The c os t  o f  u s ing a herbi cide may b e  saved i f  a weedy f i r s t  
c r op o f  hay can b e  util i zed . Mol ine and Robison ( 1 97 1 ) s tated tha t 
c ontaminati on of  a l fal fa  from weed s may redu ce or el iminate i t s  
u s e  f or l ive stock feed . However , a certa in l evel o f  weeds  c an 
be to l erated in hay fed to  bee f c attle . Thi s  l evel o f  c on tam ina ti on 
wa s arb itrar i ly set  a t  25% by Mol ine and Robi s on ( 1 971 ) .  In t he 
current  s tudy , al f al f a  e stabl i s hed wit hout a herbic ide  or c ompan i on 
cr op ranged fr om 44% weeds in the f i rs t  harvest  at  Bro ok ings  t o 
near ly  100% a t  N orbeck . Thi s  would have el iminated the use  o f 
the f ir st  c r op f or hay . The oat c ompan i on crop l imi ted weed c on­
taminat i on to l es s than 20% in t he f irst  harve s t  at  al l l ocat i ons . 
Although the check  pl ots  pr oduced a high percentage o f  
weeds the f i r s t  c r op ,  the second harve st  c onta ined few weed s . 
S imi l ar resul ts  were repor ted by Schmid and Behrens ( 1 972 ) i n  
Minnesota . Weeds  mu s t  b e  removed ear l y by cl ose c l i pp ing t o  reduce 
c ompet it ion wi th the a l fal fa  seedl ings . 
F orage product i on was s imil ar the second year regardl e s s of  
e stabl ishment meth od under dryl and cond i t i on s  at Gayvil l e  and 
Norbe c k and with  irr igat i on at Br ook ing s .  These re sul ts agr e e  
with those  of  Mel ine and R obison ( 1 971 ) i n  Ne br a sk a  who r e por ted 
no  s ign i f i can t  d i f fe r e nc e s  the year f o l l owing seed ing due to  e stab-
l i shment me thod . 
R o ot and crown we i g h t s  were s ign i f i cantly l ower when a l fa l fa 
was e s tabl i shed wi th oats harvested for forage . Thi s  was n oted 
in the fall  of the se e d i n g  year and the spr ing of the second year . 
Thi s ind i cated the ad d i t i on a l compet it i on and stress  pl aced on 
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· al fal fa  pl ants  e s tabl i shed with  a c ompan i on cr op ;  however , d ry 
matter and crude· pr ote i n  y ie l d s  were n ot a f fected the s e c o nd Y e ar . 
Var i et ie s 
With i rr i gat i on , T3X-8 Hybrid and Saran a c  yiel ded s ign i f i cantly 
.more d ry ma tter than Vernal  the seed ing year . Th i s  wa s a l s o 
observed the s e c ond year a t  Gayvi l l e  under dryl and c ond i t i on s , 
but wi th hi gher than n ormal rain fal l .  No s i gni f i c ant d i f ferenc e s  
in dry matter yield  o c curr ed among var iet i e s  when mo i s ture  wa s  
l imi ted . 
S a r a n a c  pr od u c e d  s ign i f i can tl y mor e crude pr otein the s ee d ing 
ye ar than e i t he r  the Hybr id or  Vernal  under irr iga t i on .  Genera l ly  
crude  pr ote in perc entage s f or Ve rnal we r e  s igni f icantly higher 
than Saranac .  At eac h  harves t , Vernal had no ti ceably finer stems 
than e i ther the Hybr id or Saranac ; however , Saranac had c on s i s tant ly  
larger l e ave s .  
Di fferences  i n  fa l l  d orman cy were n ot i ceable among the 
var i eties . Vernal went into  fal l d ormancy several wee ks ear l ie r  
than Hybrid  and Saranac . Dur �n g  the f i r s t  winter , Hybrid  and 
Saranac were  win t e r  inj ured a t Br o o k in g s .  N o  injury was observed 
in Vernal. Th i s  c on f i rms tha t Vernal is more w i n t erhardy t h a n  
Sarana c . 
In select ing an al fal fa va r i e ty f or S o u th Da k ota ,  Vernal i s  
one o f  the be s t  hay- type var iet ie s .  However ,  Sarana c wa s  the 
f i r s t var ie t y  t o  break spr ing d ormancy and f l ower , and had the 
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faste s t  rec overy a fter each  cu tting . F or thi s reas on ,  i t  may be 
importan t  for a farmer to c on s ider plant ing a port i on o f  h i s  
al fal fa  hay a creage t o  a var iety such a s  Saranac .  Thi s  woul d  
pr ovide the farmer with  a l onger har ve sting per iod . Each  var ie ty 
c ou l d  be cut at  i t s  opt imum s tage o f  gr owth for highe s t  qual i ty 
f orage . 
Sar anac had the most seed l ing vigor and hi ghe st weed- free  dry 
matter yield  among var i e t i e s  when n o  he rbicide  or c ompan i on cr op 
was u s ed . Saranac  i s  more c ompe t i t i ve with weeds  and wi l l  in­
c rea se  the qual i ty of the f orage in the f ir s t  harvest  t he s e ed i ng 
year . H owever , the yield  advan tage for Saranac over Vernal  wil l 
be obtained onl y i f  mo i s ture i s  opt imum and winter inj ury d oe s  not 
occur . 
Se ed i ng Ra tes  
Dry matter and  crude prote in pr oducti on the s�ed� ng  year  
increased s ign i f i c antly at  each seed ing rate  up to  13 . 5 kg  PLS/ha 
at Gayvi l l e and at  each  rate up to 1 7 . 9 kg PLS/ha at Br o ok ings  
wi th irr igation . Th i s  agree s  with  Wak e f i e l d  and Skal and ( 1 965 ) 
that d ry matter y i el d s  of  al fal fa  in creased s ign i fi cant l y  dur i ng 
the seed ing year a s  seed i ng rates  increa sed . 
Sec ond year a l fal fa dry matter and protein  yield s increa sed  
up to 9 . 0 kg PLS/ha at both Gayvi l l e  and  Br ook ings . Sign i f i c an t  
in cre a s e s  i n  a l fal fa dry matter pr oduc t i on were rec orded t h e  sec ond 
year at Norbe ck at each  seed ing rate incr ease  up to  1 3 . 5  kg PLS/ha . 
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· when a l f a l fa  was e s tabl i s hed with  EPIC , dry matter yiel d s  were  
max imum the  s e c ond year  when the s eeding r ate wa s 4 . 5 kg PLS/ha . 
This wa s n oted a t  a l l  l ocat i on s .  A l ow seed i ng rate  may b e  pos s ibl e 
i f  weeds  are c ontrol l ed wi th a herb i c i d e .  
For pra c t i c a l  pur pose s , the percen tage o f  crud e  pr ote i n  in  
the  herbage wa s n ot a f fected by seed ing r ate . Pl ant d en s i ty wa s 
greater  at the higher  seeding rates and pl ant s tems were  f iner . 
However , ex cess ive l e a f  dr oppage wa s n o ted a t  the h igher seeding 
rates  even though the f or age was harve s ted  early .  Apparen tly  
the s had ing o f  the  l ower l e aves cau s ed .by the  dense  can opy r e sul ted 
in early  sen e s cen se  o f  the l ower fol iage . 
The percentage o f  weed s in the seed ing year f i r s t  harve st  
de crea sed a t  each  increase in seed ing rate in the  c h e c k  tre�tmen t  
at  both Gayvi l l e  a n d  Br ook ing s .  I f  a herbi � ide o r  c ompan i on cr op 
is not u s ed , a higher seed ing rate wi l l  increa se  the qua l i ty and 
yie l d  of the f ir st-harvest  f or age . The l e ss vigor ous the a l fal fa  
var i e ty ,  the more impor tan t the increase  in seed ing r a te . 
Even though nearl y  twice as  many plants were e s tabl i s hed  
at  the  1 7 . 9  kg PLS/ha seed ing. rate c ompared  with  the 9 . 0  kg PLS/ha 
rate , there  was no in crease  in  herbage yield the s e c ond year . 
The r o ots  and cr owns of  the pl ants a t  hi g her seed ing r ate s were  
sma l l er . and the se sma l l er pl ants  were  l e s s pr odu c t ive . 
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SUMMARY 
Pure stands of  al fal fa were es tabl i s hed wi th four methods : 
1 )  n o  c ompan i on cr op or  herb i c ide , 2 )  a prepl ant herb i c i d e  ( EPTC ) , 
3 )  a c ompanion cr Qp o f  oats harve sted f or forage , . and 4 )  a c ompan i on 
cr op of oats harve s ted for grain. Thre� alfal fa varieties were 
evalua�ed : T3X-8 Hybr id , Saranac , and Vernal . Four seed i n g  r a tes 
were  c ompared : 4 . 5 ,  9 . 0 ,  1 3 . 5 ,  and 1 7 . 9  kg/ha of pure- l ive - s eed 
( PLS ) .  
Simi l ar studies were c ondu cted at three l ocati on s  i n  S outh  
Dak ota . The e x pe r ime n t s  a t  Gayv i l le  and Noz·bec k  were under dryl and 
c ond i t i ons  and at Br o ok ing s under irr igat i on . 
Botan i ca l  compo s i ti on ,  dry matter and crude prote in herbage 
yiel ds ,  and grain  y ie lds  were measured the seed ing ye a r .  Al f a l fa 
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dry matter and crude pr ote in yie l d s  were obta ined the se c ond ye ar . 
Pl ant popu l a t i on and r o ot and crown weights were recorded the seeding 
and sec ond years. 
Al fa l fa e stabl i shed w ith oats  for f orage yielded s i gn i fi can tly  
more weed- free dry  matter the  seed ing year at al l l oca t i on s .  This 
wa s fol l owed by al fal fa e s tabl i s hed wi th her b i c ide { EPTC ) , the c heck ,  
and oats  ha r ve sted for gra in . The c heck  treatment  wa s n ot harve sted  
the seed ing year a t  Norbeck  due  to  the severe infesta t i on of  br oad­
l ea f  weed s whi ch were mowed f or contro l . 
No s ign i fi cant  d i f ference s were obta ined among es tabl i s hmen t  
methods in al fal fa d r y  ma tter pr oducti on the sec ond year a t  Gayvi l l e  
and Norbeck .  Se c ond year al fa l fa y i e l ds were s ign i f i can t l y  higher 
f or the o a t  gra in trea tmen t than the herbi cide and che c k  tr e a tmen ts 
at Br ook ings w i th irr iga t i on .  The oat f orage trea tmen t  wa s n ot 
s ign i f i can t ly  d i f ferent than the EPTC , check , and oa t gra i n  tre a t­
men ts . 
Under  dryl and , n o  s i gn i f i can t d i f feren ce s  in dry ma tter  y i e l d  
were obta ined among var ietie s  the seed ing  year . Wi th irr i g a t i on ,  
T3X- 8 Hybr id and Sar anac  were s ign i f ican tl y higher than Verna l  in 
y ie l d . 
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Dry matter  y i e l d s  were s i gn i f i can t l y  higher f or Hybr i d  and 
Saran a c  c ompared with Vernal  the s e c ond year at  Gayvil le  when mo i s ture  
c ond i t i on s  were o ptimum and  winter inj ury did  n ot occur . Hybr i d  and 
Saranac were win ter injured at Brook ings  and sec ond year y i e l d s  
equ a l e d  Vernal wi th irriga t i on .  No s i gn i f ican t d i f feren c e s  wer e  
obta ined amon g var iet ie s  under dryl and a t  Norbe ck .  
Under dryl and ,  n o  s ign i f i cant d i f ferences  in  dry ma tter y ie l d 
were obta ined above 1 3 . 5  kg PLS/ha . Wi th irr igati on , � s i gn i f i cantl y 
higher y i e l d wa s  obta ined the seed ing year at  each  s e e d ing  r a te : 
4 . 5 ,  9 . 0 ,  1 3 . 5 9  and 1 7 . 9  kg PLS/ha . Sec ond year al fal fa  y ie l d s  
in crea s ed s ign i f ican tl y a t  s e e d ing rates u p  t o  9 . 0  k g  PLS/ha a t  
Gayv i l l e  and Br ook ings ; in crea se s a t  Norbeck were s i gn i f i can t up t o  
1 3 . 5  kg PLS/ha . 
Crude pr ote in y iel d s were s i gn i fi cantly l ower wi th the oat 
grain trea tmen t  a t  Gayvi l l e  and Br ookings  the se ed ing ye ar . N o  s ig­
ni f i can t d i f ferenc�s  were  obta ined among the check , 
herb i c ide , and 
oat  f or a g e  tre a tment s .  
Sec ond year c rude pr c te in y i e l d s wer e  s ign i f i c an t l y  h i ghe r 
wi t h  t he c he c k  tre a tmen t  than the herb i c ide  tre atment a t  Gayvi l l e ;  
however , n o  s ign i f i cant  d i f feren ce s were n oted in  c rud e . pr o te i n  
pr odu c t i on am on g e s tabl i shmen t  me thod s  a t  Br ook ings . 
Wi th  i rr i ga t i on , a s i gn i f i c antl y hi gher crude pr o te i n  y i e l d 
wa s obta ined wi th Sarana c t han e i ther t he Hybr id  or VErna l . Unde r  
dry l and , n o  s i gn i f i can t d i f feren c e s  were  n o ted among var i e t i e s  the 
s e ed ing year . 
Sec ond yea r  c rude pr ote in y i e l d s  were s ign i fi cantly h i ghe r f or 
Saranac and Vernal than Hybr id wi th irr iga ti on .  Howeve r , unde r  dry­
l and Saran a c  pr cd u ced s ign i f i c an t l y  more c rude prote i n  than e i t her 
the Hybr id or Vernal the s e c ond year . 
Seed ing ye ar  crude  pr o tein  y i e l d s  increa sed s i gn i f i can t l y  a t  
seed ing r a t e s  u p  t o  1 3 . 5  kg PLS/ha u nd e r  dryl and and 17 . 9  kg PLS/ha 
under irr igat i on .  S e c ond ye ar c rude pr o t e i n  pr odu c t i on i nc r ea s ed 
s i gn i f i cantly up to  9 . 0  kg PLS/ha a t  both Gayvi l l e  and Br o o k ings . 
Seed ing year f i r s t- harve s t  pro te in percen tage s were h ig he s t  
f or a l f a l fa  e s tabl i s hed  wi t h  herb i c ide re f l e ct ing s a t i s fa c t ory we e d  
c on tr o l . F i r s t- harve s t  crude pr ote i n percentage s wer e  l owe s t i n  
the oa t f o rage tr e a tmen t .  No s i gn i f ic ant d i f feren c e s  we r e  obt a i n ed 
in pe r c en t pr ote i n  wi thin harve s ts t he s e c ond year among e s ta b l i s h­
ment me thod s . Late ir. the seas on ,  Vernal wa s h ighe st  in pr ote i n  
f o l l owed in  order  by Saranac and Hybr id . Gener a l l y ,  pr ote in per c en t  
wa s n o t  a f f e c ted by increa s e  in s eed ing r a t e .  
Her b i c i d e , oa t s , a nd h i g h  seed i ng r a t e ?  i n  the  c he c k  tre a tme n t 
redu ced weed i n fe s ta t i on .  The c h e c k  t r e a tment
 w i th Sar an a c  had 
7 1 · 
· the l owe s t  i n fe s t a t i on o f  weed s .  Ne arl y a l l  wee d s  we r e  c on tr o l l e d 
at t h e  f i r s t h a rve s t .  
72 
E s t abl i s hmen t  me t h od s  d id n o t  genera l ly in f l uence p l an t popu l a­
ti on s .  R o ot and c i own we i g ht s  o f  a l fal f a  pl an t s  e s tabl i s he d  · w i t h  
o a t s  harve s te d  f or f or a ge wer e  smal l e s t ; h owever , s e c ond y e a r  h a y  
y i e l d s  were n o t  a f fe c te d . More pl ants we re e s tabl i s hed u nd e r  
irr iga t i on .  
S i gn i f i cant i n c r e a s e s  in pl an t popu l a t i on w e r e  ob ta ined a t  
ea ch i ncrea se i n  s eed i n g  r a te . The greate s t  d e c re a s e  in pl a n t  
dens i ty o c cu rred a t  t he h i g h e s t  s eeding r a te under i r r i g a t i on .  R o o t 
and c r own we i g h t s  de c r e a s ed s i gn i f i c an t l y a s  s e ed i ng r a te s  i n c r ea sed 
up to 1 3 . 5  kg PLS/ha . 
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APPENDIX 
Table r .  Total weed- free dry matter product i on o f  T3X-8 Hybrid  a l fal f a  for the  seed ing and second 
year at Gayvi l l e .  
E§tabl i s ��e n t  Me t h od 
Seed ino R a te Che c k  He rb i c i d e  Oa t F or age Oa t Gr a i n  Mean 
( kg PLS/ha ) ( MT7ha ) 
S e e d inq Ye ar 
4 . 5 4 . 03 ct 6 . 38 b 9 . 08 b 1 . 54 a 5 . 26 c 
9 . 0 5 . 32 b 6 . 53 b 9 . 44 b 1 . 57 a 5 . 7 1 b 
1 3 . 5 5 • 80 b 7 . 07 a 1 0 . 20 a 1 . 56 a 6 . 1 6 a 
1 7 . 9  6 . 46 a 7 . 44 a 1 0 . 04 a 1 . 49 a 6 . 36 a 
Me an 5 . 40 c* 6 . 86 B 9 . 69 A 1 . 54 D 5 . 87 
Sec ond Ye a r  
4 . 5 1 5 . 5 3 bt 1 5 . 1 6 a 1 4 . 86 b 1 5 . 1 4  b 1 5 . 1 7  b 
9 . 0 1 6 . 22 ab 1 5 . 60 a 1 5 . 87 a 1 6 . 23 a 1 5 . 98 a 
1 3 . 5  16 . 58 a 1 5 .  7 1  a 1 5 . 69 a 1 5 . 6 3 ab 1 5 . 90 a 
17 . 9  16 . 02 ab 1 5 . 79 a 1 6 . 07 a 1 6 . 1 0  a 1 6 . 00 a 
Mean 1 6 . 09 A=t= 1 5 . 56 B 1 5 . 62 B 1 5 . 7 8 AB 1 5 . 76 
tVa lues  fo l l owed by the same l etter wi th in a c o l umn and y e a r  are not  s i gn i f i c an t l y  d i ff eren t at  
P<0 . 05 .  
*Val ues fol l owed by the s ame l e t t e r  within the l ine ar e n o t  s ign i f i can tl y d i f fe rent a t  P<0 . 05 .  
...J 
°' 
Table I I .  Total weed- free dry matter pr odu ction of  Saran a c  al f a l fa for the seed ing and second year 
a t  Gayvi l l e .  
Seed i ng R a te 
( kg PLS/ha )  
4 . 5 
9 . 0  
1 3 . 5  
17 . 9  
Me an 
4 . 5  
9 . 0 
1 3 . 5  
1 7 . 9  
Me an 
Chec k 
5 . 27 bt 
5 . 77 b 
6 . 92 a 
7 . 24 a 
6 . 30 B+ 
1 5 . 1 7  bt 
1 5 . 82 ab 
1 5 . 1 9  b 
1 6 . 01 a 
1 5 . 55 M= 
E s tabl i s hmen t Method 
Herbi c id e Oa t Foraoe 
( MT/ha ) 
Seed ing Year 
5 . 86 b 
6 . 28 ab 
6 . 7 1 a 
6 . 83 a 
6 . 42 B 
1 5 . 66 a 
1 5 . 21 a 
1 5 . 55 a 
1 5 . 64 a 
1 5 . 52 A 
8 . 09 b 
8 . 53 b 
9 . 62 a 
9 . 32 a 
8 . 89 A 
Sec ond Ye ar 
1 5 . 09 a 
1 5 . 78 a 
1 5 . 67 a 
1 5 . 6 1  a 
1 5 . 54 A 
Oa t Gr a in Mean 
1 . 34 a 5 . 1 4  c 
1 . 33 a 5 . 48 b 
1 . 1 9 a 6 . 1 1  a 
1 . 41 a 6 . 20 a 
1 . 3 1 c 5 . 73 
1 5 . 26 b 1 5 . 29 b 
1 6 . 29 a 1 5 . 78 a 
1 6 . 1 0  a 1 5 . 62 ab 
1 6 . l. 4  a 1 5 . 85 a 
1 5 . 95 A 1 5 . 64 
tValues  fol l owed by t he s ame l e tter w i t h in a c ol umn and year are n ot s i gn i f i can t l y  d i f f e r e n t  a t  
P <0 . 05 .  
*Values fol l owed by the same l e tter w i t h in t he l ine are n ot s ign i f i can tl y d i f feren t a t  P<0 . 05 .  -..J -..J 
Tabl � I I I . Total weed- fre e  dry ma tter pr odu c t i on o f  Verna l a l fal fa f or the s ee d i n g  and s e c ond ye ar.  
a t  Gayvi l l e . 
Seed ino R a t e  
( kg PLS/h a ) 
4 . 5  
9 . 0  
1 3 . 5  
1 7 . 9  
Mean 
4 . 5  
9 . 0  
1 3 . 5  
17 . 9  
Me an 
Che c k  
4 . 34 dt 
5 . 1 4  c 
5 . 98 b 
6 . 63 a 
5 . 52 C:f 
1 4 . 62 bt 
15 . 49 a 
1 5 . 10  ab 
1 5 . 1 2 ab 
1 5 . 08 A=t= 
E s tabl i s hme n t  Me thod 
Herb i c i d e  
6 . 56 b 
Oa t F or aae 
( MT/ha ) 
S e e d i ng Ye ar: 
9 . 22 ab 
7 . 09 ab 9 . 70 a 
7 . 1 9 a 
7 . 1 9 a 
7 . 01 B 
1 4 . 60 a 
1 4 . 80 a 
1 4 . 93 a 
1 4 . 95 a 
1 4 . 82 A 
9 . 36 ab 
9 . 1 2  b 
9 . 35 A 
S e c ond Ye a r  
1 4 . 68 a 
1 5 . 1 3  a 
1 5 . 06 a 
1 5 . 31 a 
1 5 . 04 A 
Oa t Gr a i n  Me an 
0 . 9 1  a 5 . 26 b 
1 . 33 a 5 . 82 a 
1 . 24 a 5 . 94 a 
1 . 32 a 6 . 06 a 
1 . 20 D 5 . 77 
1 4 . 1 5 b 1 4 . 5 1 b 
1 4 . 62 ab 1 5 . 01 a 
1 5 . 22 a 1 5 . 08 a 
1 4 . 96 a 1 5 . 09 a 
1 4 . 74 A 1 4 . 92 
tVa l u e s  f ol l owed by the s ame l e tter w i t h i n  a c o lumn and year are n o t  s i gn i f i can t l y  d i f f eren t a t 
P<0 . 05 . 
tVa l u e s  f ol l owed by the s ame l e tter w it h i n  the l ine are n ot s i gn i f i can t l y  d i f fe r e n t  a t  P<0 . 05 .  -...J CX> 
Tabl e rv. Tota l  wee d - free dry ma tter pr odu c t i on o f  T3X-8 Hybr id al f a l fa for the s eed ing and se c on d  
ye ar a t  Br o ok in g s . 
?e�d ing R a te 
( kg PLS/ha ) 
4 . 5  
9 . 0  
1 3 . 5 
1 7 . 9  
Mean 
4 s 5 
9 . 0  
1 3 . 5  
1 7 . 9  
Me an 
Che c k  
6 . 84 c t  
8 . 86 b 
9 . 65 a 
9 . 86 a 
8 . 80 C=t= 
1 0 . 94 bt 
1 2 . 58 a 
1 1 . 96 a 
1 2 . 40 a . 
1 1 .  97 B* 
E s t ab l i s hme n t  Me t h od 
He rb i c ide Oa t rOj."age O�t Gr a in Mean 
(MT/ha ) 
Seed i ng Year 
8 . 49 c l O c  1 2  b 3 . 93 a 7 . 35 c 
9 . 81 b 1 2 . 1 2  a 4 . 06 a 8 . 71 b 
1 0 . 90 a 1 2 . 24 a 4 . 1 8 a 9 . 24 a 
1 1 . 0 1 a 1 2 . 64 a 4 . 37 a 9 . 47 a 
1 0 . 05 B l l .  78 A 4 . 1 3  D 8 . 69 
S e c ond Year 
1 2 . 58 a 1 2 . 87 a 1 2 . 22 b 1 2 . 1 5  b 
1 2 . 66 a 1 3 . 1 7  a 1 3 . 05 a 1 2 . 86 a 
1 3 . 24 a 1 3 . 1 4  a 1 3 . 1 4 a 1 2 . 87 a 
1 2 . 60 a 1 2 . 73 a 1 3 . 1 8  a 1 2 . 73 a 
1 2 . 7 7 A 1 2 . 98 A 1 2 . 90 A 1 2 . 65 
tValues  f o l l owe d by the s ame l e tter w i thin a c olumn and yea r are n ot s i gn i f i can t ly d i f f e r e n t  a t  
P�0 . 05 .  
*Va l u e s f o l l owed by the s ame l e tter w i t hin the l ine a r e  n o t s ign i f i can t l y  d i f ferent a t  P< 0 . 05 .  
'3 
'° 
Tabl e v.  Total we ed- free d ry ma tter pr od uc t i on o f  Saran a c  a l f a l f a  f or the s e ed i n g  and s e c ond year at 
Br o ok ing s . 
S e e d inq R a te 
(kg�PLS/ha ) 
4 .. 5 
9 . 0  
1 3. 5  
17 . 9  
Me an 
4 . 5  
9 . 0  
1 3 . 5  
17 . 9  
Me an 
Che c k  
7 . 66 ct 
9 . 30 b 
10 . 25 a 
10 .  7 9  a 
9. 50 B:f: 
12. 1 9  bt 
1 2. 90 a 
1 2 . 83 ab 
12 . 79 ab 
12. 67 A:f 
E s tabl i shmen t Me thod 
Herb i c i d e  
8 . 7 1  c 
9 . 21 be 
9 . 48 b 
10 . 1 4  a 
9 . 38 B 
1 2 . 73 a 
1 2 . 43 a 
1 2 . 55 a 
12 . 58 a 
12 . 57 A 
Oa t F or aqe 
( MT/ha ) 
S e ed ing Ye a r  
1 1 . 1 3 c 
12 . 17 b 
1 2 . 38 ab 
12. 87 a 
12 . 14 A 
S e c ond Ye a r  
1 2 . 79 a 
13 . 03 a 
1 2 . 68 a 
1 2 . 39 a 
12. 72 A 
Oa t Gr a i n  Mean 
4. 02 a 7. 88 d 
4 . 29 a 8 . 74 c 
4. 35 a 9 . 1 1  b 
4 . 27 a 9. 52 a 
4 . 23 c 8 . 8 1 
12. 81 b 12 . 63 a 
1 3 . 60 a 1 2 . 99 a 
13 . 24 ab 1 2 . 82 a 
1 3 . 57 a 1 2 . 83 a 
13 . 30 A 1 2. 82 
tV a l u e s  f o l l owed by the s ame l e tter w i thin a c ol umn and y e a r  ar e n o t  s ign i f i c an tl y  d i f feren t at 
P�0 . 05 .  
tVa l ue s  f o l l owed by t he s ame l e tter w i t h i n  the l ine a r e  n o t  s i gn i f i can t l y  d i f f erent a t  P<0 . 05 .  CX) 
0 
Tabl e v r .  Total weed- free dry ma tter production o f  Vernal al fal f a  f or the seed i n g  and second year . 
a t  Brook ing s .  
E s t a b l i s hment Me t h od 
S eed i ng R a te Che c k  Herb i c i d e  Oa t F or aqe Oa t Gr a in Me an 
( kg PLS/ha ) ( M"I/ ha ) 
S e e d i n..9. Year  
4 . 5  6 . 2 1 ct 7 . 85 b 9 . 57 c 3 . 59 a 6 . 80 c 
9 . 0  7 . 50 b 9 . 43 a 1 0 . 90 b 3 . 75 a 7 . 90 b 
1 3 . 5  8 . 30 a 9 . 49 a 1 1 . 49 ab 3 . 76 a 8 . 26 a 
1 7  . 9  8 . 80 a 9 . 50 a 1 1 . 59 a 3 . 86 a 8 . 44 a 
Me an 7 . 70  Cf 9 . 07 B 1 0 . 89 A 3 . 7 4 D 7 . 85 
S e c ond Ye ar 
. 
4 . 5  1 2 . 7 8 at 1 1 . 9 1 a 1 2 . 43 a 1 2 . 49 a 1 2 . 40 a 
9 . 0  1 3 . 05 a 1 2 . 1 5  a 1 2 . 70 a 1 2 . 67 a 1 2 . 64 a 
1 3 . 5  1 2 . 55 a 1 2 . 39 a 1 2 . 63 a 1 3 . 1 8  a 1 2 . 69 a 
1 7 . 9  1 2 . 57 a 1 2 . 1 6  a 1 2 . 67 a 1 2 . 94 a 1 2 . 59 a 
Me an 1 2 .  74 M= 1 2 . 1 5  A 1 2 . 61 A 1 2 . 82 A 1 2 . 58 
tV a l u e s  f o l l owed by the same l e tter w i thin a c ol umn a nd y e a r  a r e  n o t s i gn i f i c an t l y d i f fe re n t at  
P<0 . 05 .  
*Va l u e s  f o l l owed by the s ame l e t te r  w i t h in the l ine are not s i g n i f i can tl y d i f fe re n t  a t  P< 0 . 05 .  
CX> 
t-" 
Tab l e  V I I .  Total dry matter pr odu c t i on o f  T3X- 8 Hybr id al f a l f a  f or the s ec ond ye ar a t  Norbe c k . 
E s tabl i s hmen t Me t h od 
Seed i ng Ra te Che c k He r b i c ide Oa t F o r aq e  Oa t Gr a i n  Me an 
( kg PLS/ha )  ( MT/ha ) 
Sec ond Ye ar 
4 . 5  6 . 7 4  bt 7 . 7 1  a 7 . 1 7 b 6 . 44 c 7 . 02 c 
9 . 0  6 . 95 ab 7 . 90 a 7 . 67 ab 6 . 93 be 7 . 36 b 
1 3 . 5  7 . 58 a 8 . 1 2  a 7 . 86 ab 7 . 23 b 7 . 7 0  ab 
17 . 9  7 . 4 1 ab 7 . 82 a 8 . 1 3  a 7 . 93 a 7 . 82 a 
Mean 7 . 1 7 A:'f 7 . 89 A 7 . 7 1 A 7 . 1 3  A 7 . 47 
tV a l u e s  f ol l owed by the same l e t te r  w i th in a c o l umn are n o t  s i gn i f i can t l y  d i f ferent a t  P<0 . 05 .  
t-Va l ue s f o l l owed by the s ame l e tter wit hin the l ine are n ot s ign i f i can tl y d i f fe r e n t  a t  P<0 . 05 .  
CX> 
I\) 
Tabl e V I I I .  · rota! dry ma t ter pr odu c t i on o f  Saranac a l fal fa f or t he sec ond year a t  Norbe c k . 
E s tabl i s hmen t  Me t h od 
Seedino R a te C he c k  Her b i c ide Oa t F or age Oa t Gr a in Mean 
( kg PLS/ha )  ( MT/ha ) 
Sec ond Ye ar 
4 . 5  6 . 67 ct 7 . 2 1 a 7 . 42 b 7 . 0 1 b 
7 . 08 b 
9 . 0  7 . 28 be  7 . 39 a 8 . 52 a 
7 . 44 ab 7 . 66 a 
1 3 . 5 7 . 40 ab 7 . 59 a 8 . 38 a 7 . 75 a 
7 . 78 a 
1 7 . 9  8 . 05 a 7 . 72 a 8 . 1 5  a 8 . 05 a 
7 . 99 a 
Me an 7 . 35 M: 7 . 48 A 8 . 1 2  A 7 . 56 A 7 . 63 
tVa l u e s f ol l owed by the s ame l e tter w i thin a c o lumn are n o t  s ign i f i can t l y  d i f ferent a t  P< 0 . 05 .  
*Va l u e s  f o l l owed by t he s ame l e tte r w i t h i n  the l ine are n o t  s ign i f i can t l y  d i f fe re n t  a t  P<0 . 05 .  
00 
w 
Tabl e IX . Tota l dry matter pr odu c t i on o f  Verna l  al fal fa  for the sec ond year a t  Norbe c k .  
E s tabl i s hme nt Me thod 
S e e d i ng R a te Che c k  Herbi c id e  Oa t F o r age Oa t Gr ain Mean 
{ kg PLS/ha ) ( MT/ha ) 
Sec ond � 
4 . 5  6 . 23 bt 6 . 84 a 7 . 56 a 6 . 53 b 6 . 79 b 
9 . 0 7 . 03 a 7 . 38 a 7 . 85 a 7 . 1 6 ab 7 . 36 a 
1 3 . 5  7 . 7 0  a 7 . 24 a 8 . 03 a 7 . 41 a 7 . 59 a 
1 7 . 9  7 . 3 1 a 6 . 77 & 8 . 1 5  a 7 . 1 5 ab 7 . 35 a 
· Me an 7 . 07 kf 7 . 06 A 7 . 90 A 7 . 06 A 7 . 27 
tV a l u e s  f ol l owed by the s ame l e tter w i thin a c o l umn are n o t s i g n i f i can tl y d i f fe r e n t  at P�0 . 05 .  
:fVa l u e s  f o l l owed by the same l e tter w i thin the l ine a r e  n ot signi f i can tly d i f feren ·t a t P,0 . 05 .  
00 
� 
Table x .  T o t a l  crude pr o te i n  produc t i on o f  T3X-8 Hybr i d  a l fa l fa f or t h e  s e ed ing and s e c ond 
yea r  a t  
Gayvi l l e .  
E s tabl i s hmen t  Me thod 
Se ed i ng R a te C he c k  Herbi c i d e  Oa t F o r age Oa t Gr a i n  Me an 
(kg PLS/ha ) 
. 
( MT/ha ) 
S e ed i ng Ye a r  
4 . 5  1 . 21 bt 1 . 2 1 b 1 . 1 9  b 0 . 29 a 0 . 97 c 
9 . 0  1 . 32 ab 1 . 1 7 b 1 . 36 a 0 . 30 a 1 . 04 b 
1 3 . 5  1 . 34 a 1 . 35 a 1 . 39 a 0 . 30 a 1 . 1 0 a 
1 7 . 9  1 . 42 a 1 . 38 a 1 . 41 a 0 . 28 a 1 . 1 2 a 
Me an 1 . 32 M= 1 . 28 A 1 . 33 A 0 . 29 B 1 . 06 
S e c ond Year 
4 . 5  3 . 08 bt 3 . 02 a 2 . 94 b 2 . 97 b 3 . 01 b 
9 . 0  3 . 25 ab 3 . 1 1  a 3 . 1 6  a 3 . 2 1 a 3 . 1 8  a 
1 3 . 5  3 . 29 a 3 . 1(> a 3 . l 3  a 3 . 1 9  a 3 . 1 9  a 
1 7 . 9  3 . 17 ab 3 . 1 8  a 3 . 21 a 3 . 21 a 3 . 1 9  a 
Mean 3 . 20 M= 3 . 1 2  B 3 . 1 1  B 3 . 1 5  AB 3 . 1 4  
+Va l u e s  f ol l owed by the s ame l e tter wi t h i n  a c olumn and year are n o t  s i gn i f i can tl y  d i f fe r e n t  a t  
P<0 . 05 .  
*Va l u e s  f o l l owed by the same l e tter w i t h i n  the l in� are n o t  s i gn i f i c an tl y d i f feren t a t  P< 0 . 05 . °' Ut 
Tabl e XI . Tota l  crude pr ote in pr oduct i on o f  S aranac a l fa l f a f or the seed ing and s e c on d  year a t  
Gayvi l l e .  
E s tabl i s hment Me t h od 
S e e d i ng Ra te Che c k Herb i c i d e  Oat F or aqe Oa t Gr a i n  Me an 
( kg PLS/ha ) ( MT/ha ) 
S e e d i n9. Yea r  
4 . 5 1 . 34 a t  1 . 1 8 a 1 . 21 b 0 . 27 a 1 . 00 c 
9 . 0  1 . 30 a 1 .  21 a 1 . 28 ab 0 . 28 a 1 . 02 b e  
1 3 . 5  1 . 37 a 1 . 28 a 1 . 36 a 0 . 26 a 1 . 07 a b  
1 7  . 9  1 . 36 a 1 . 30 a 1 . 35 a 0 . 30 a 1 . 08 a 
Me an 1 . 34 A:f 1 . 24 A 1 . 30 A 0 . 28 B 1 . 04 
Sec ond Ye,2!. 
4 . 5  3 . 1 1  bt 3 . 2 1 a 3 . 1 3  b 3 . 1 7  b 3 . 1 6 b 
9 . 0  3 . 27 ab 3 . l l  a 3 . 30 ab 3 . 35 a 3 . 26 a 
1 3 . 5  3 . 20 ab 3 . 25 a 3 . 29 ab 3 . 33 ab 3 . 27 a 
1 7 . 9  3 . 35 a 3 . 25 a 3 . 3 1 a 3 . 39 a 3 . 33 a 
Me an 3 . 23 AB=t= 3 . 21 B 3 . 26 AB 3 . 3 1 A 3 . 25 
tVa l u e s  f o l l owed by t he same letter wi thin a column and year are n o t  s ign i f i c an t l y  d i f f e r e n t  a t  
P<0 . 05 .  
*V a lu e s  f o l l owed by the s ame le tter w i t h in the l ine are n o t s i gn i f i c a n t l y  d i f feren t a t  P< 0 . 05 . 00 °' 
Tabl e X I I . Tota l crud e  pr o te i n  pr odu c t i on o f  Ve r n a l  a l fa l fa f or the s e ed ing and s e c on d  year a t  
Gayvi l l e .  
E s tabl i s hmen t  Me t h od 
S e e d inq Rate 
( kg PLS/h a ) 
Che c k  He r b i c i d e  Oa t F or age 
( MT/ha ) 
Oa t Gr a i n  Mean 
S e ed i ng Ye a r  
4 . 5 1 . 1 7 bt 1 � 27 b 1 . 1 8 a 0 . 20 a 0 . 95 b 
9 . 0  l . 4 1  a 1 . 34 ab 1 . 26 a 0 . 28 a 1 . 07 a 
1 3 . 5  1 . 37 a 1 . 38 ab 1 . 26 a 0 . 28 a 1 . 07 a 
17 . 9  1 . 39 a 1 . 40 a l . 27 a 0 . 28 a 1 . 09 a 
Me an 1 .  34 A:\= 1 . 35 A 1 . 24 A 0 . 26 B 1 . 05 
Se c ond Ye ar 
. 
4 . 5  2 . 98 ht 3 . 0 1 a 3 . 03 b 2 . 9 1  b 2 . 98 b 
9 . 0  3 •. 20 a 3 . 1 0  a 3 . 1 3  ab 3 . 05 ab 3 . 1 2 a 
1 3 . 5  3 . 20 a 3 . 1 2  a · 3 . 1 6  ab 3 . 1 7  a 3 . 1 6  a 
17 . 9  3 . 22 a 3 . 1 6  a 3 . 26 a 3 . 1 5  a 3 . 20 a 
Me an 3 . 1 5 A:f: 3 . 1 0 A 3 . 1 5  A 3 . 07 A 3 . 1 2  
tVal u e s  f o l l owed by the s ame l e tter wit h i n  a c o l umn and year ar e n o t  s i gn i f i cantly d i f ferent at 
P<O .  05 . 
tVa l ue s  f o l l owed by the same l e tter w i t h in the l i.ne a r e  n o t  s i gn i f i can t l y  d i f ferent a t  P<0 . 05 .  
co 
...J 
Table X I I I .  T o t a l  crude prote in pr oduc t i on o f  T3X -8 Hybr id al fal fa f or the seed ing and second year 
at Br o ok in g s .  
Seedino R a t e  
( kg PLS/ha ) 
4 . 5 
9 . 0 
1 3 . 5 
17 . 9  
Mean 
4 . 5 
9 . 0  
1 3 . 5 
1 7  . 9  
Me an 
Che c k  
1 . 5 3 c t  
1 . 69 b 
i ·. 7 9  ab 
1 . 86 a 
1 .  72 At 
2 . 34 ct 
2 . 7 3  b 
2. 57 ab 
2 . 70 a 
2 . 59 B* 
E s tabl i s hmen t  Me t h od 
Herb i c ide Oa t F orao e  
( MT/ha ) 
Seed ing Yea r  
1 . 49 c 
1 . 75 b 
1 . 87 a 
1 . 94 a 
1 . 76 A 
2 . 65 b 
2 . 68 ab 
2 . 82 a 
2 . 72 ab 
2 . 72 AB 
1 . 45 b 
1 . 77 a 
1 . 83 a 
1 . 86 a 
1 . 73 A 
S e c ond Yea r 
2. 68 a 
2 . 81 a 
2 . 78 a 
2 . 72 a 
2 . 75 A 
Oa t Gr a i n  Me an 
0 . 66 a 1 . 28 c 
0 . 70 a 1 . 48 b 
0 . 7 4 a 1 . 56 a 
0 . 72 a 1 . 60 a 
O .  7 1  B 1 . 48 
2 . 56 b 2 . 56 b 
2 . 79 a 2 . 76 a 
2 . 84 a 2 . 75 a 
2 . 83 a 2 . 74 a 
2 . 75 A 2 . 70 
tVa lues  f o l l owed by the s ame l e tter w i th i n  a c ol umn and year are n ot s ign i f i c an tl y  d i f fe ren t  at 
P<0 . 05 .  
;va l u e s  f o l l owed by t h e  s ame l e tter w i t h in t h e  l ine ar e n o t  s ign i f i cantl y d i f feren t a t  P<0 . 05 .  en co 
Tabl e X IV .  Total crude pr ote in pr odu c ti on o f  Saran a c  a l fal fa f or t he seed ing and s e c al d ye ar a t  
Br o ok ings . 
Seed i no Ra te 
( kg PLS/ha ) 
4 . 5 
9 . 0  
1 3 . 5  
1 7 . 9  
Me an 
4 . 5  
9 . 0  
1 3 . 5 
17 . 9  
Me an 
Che c k  
1 . 60 ct 
1 . 88 b 
2. 02 a 
1 . 98 a 
1 . 87 A+ 
2 . 7 1  bt 
2 . 93 a 
2 . 89 a 
2. 87 a 
2 . 85 At 
E s tabl i s hmen t Me t h od 
He r b i c i d e  Oa t F o r aoe Oa t Gr a i n  Mean 
(MT/ha ) 
S e ed ing Ye ar 
1 . 64 c 1 . 54 b 0 . 70 a 1 . 37 c 
1 . 7 3 b e  1 . 82 a 0 . 74 a 1 . 54 b 
1 . 80 b 1 . 83 a 0 . 76 a 1 . 60 a 
1 . 9 1 a 1 . 87 a 0 . 76 a 1 . 63 a 
1 . 77 A 1 .  76 A 0 . 7 4 B 1 . 54 
Se c ond Ye ar 
2 . 82 a 2 . 85 a 2 . 81 b 2 . 80 b 
2 . 79 a 2 . 92 a 3 . 03 a 2 . 92 a 
2 . 81 a 2 . 85 a 2 . 95 ab 2 . 87 a 
2 . 83 a 2 . 77 a 3 . 03 a 2 . 87 a 
2 . 81 A 2 . 84 A 2 o 95 A 2 . 87 
tValue s f ol l owed by t he s ame l e t ter w i thin a c olumn and ye ar are n o t  s i gn i f i can t l y  d i f f e r en t a t  
P<0 . 05 .  
*Va l u e s  f ol l owed by the same l e tter within the l ine ar e n o t  s ign i f i can tl y d i f fe rent a t  P�0 . 05 .  
CX> 
'° 
Tabl e XV. Total crude protein pr oducti on o f  Vernal  al fal fa  for  the s e ed ing a nd s ec ond year a t  
Br o ok ings . 
S e e d inq R a te 
( kg PLS/ha )  
Che c k  
4 . 5  1 . 60 bt 
9 . 0 1 . 86 a 
13 . 5 1 . 88 a 
1 7 . 9 1 . 94 a 
Mean 1 . 82 A:f 
4 . 5 2 . 82 at 
9 . 0  2 . 88 a 
1 3 . 5  2. 80 a 
17 . 9  2 . 80 a 
Mean 2 . 82 A* 
tV� lue s fol l owed by the 
P<0 . 05 .  
E s tabl i s hmen t  Me t h od 
He r b i c i d e  Oa t F or aqe Oa t Gr a i n Me an 
( MT/ha ) 
Seed i ng yea r  
1 . 55 b 1 . 36 c 0 . 64 a 1 . 29 c 
1 . 80 a 1 . 63 b 0 . 67 a 1 . 49 b 
1 . 81 a 1 . 7 1 b 0 . 64 a 1 . 5 1  b 
1 . 79 a 1 . 85 a 0 . 7 1  a 1 . 57 a 
1 . 74 AB 1 . 64 B 0 . 66 c 1 . 47 
S e c ond Ye ar 
. 
2. 69 a 2 . 76 a 2 . 76 b 2 . 76 b 
2 . 78 a 2 . 85 a 2 . 86 ab 2. 84 a 
2 . 8_5 a 2 . 87 a 2 . 94 a 2 . 86 a 
2 . 77 a 2 . 90 a 2 . 88 ab 2 . 84 a 
2 . 77 A 2. 85 A 2 . 86 A 2 . 83 
same le tter within a c olumn and year are n ot sign if i cantly d i f ferent at  
*Value s f ol l owed by  the same letter within  the l ine a r e  not  s ign i f i cantl y d i f ferent at  P�0 . 05 .  
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